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1 RADIO MADE EASY! 


Evr 1 V 4 .itit knows what i nidltJ is, but many people find it dUTVcuJt to 
underltafld huw i radio receiver wwki Rfiifing technical budU tfi ill* 
subject ll not always ft bdp, Tba haguagp of tiill« P *i=tJ; iti-a 
UEilcrtUi'nSJjn>: Lif icdinicnlitiei, nut puw dLfljcu]l or t'Yen irnpiWlble 
without -.ui-w pt-cvniui buckjuaund of the subject. So wfi 

will stait ri[JM ftum (CTfllch-.tfl p5mn Injicuagrl 

The ’ifiuiiiti 1 orsinHut if easy Lu understand. WhtJt Kjiwaac sjeais 
J* (or it|E) sends out a spcl cjf pttiJutc ware from the itigutSL Th4i 
tnfdl ll Jipb Uh Bil si <pp«ixbnatfl[y 135 metres per Second, Of 
MDQ feel per secoad (the a peril uf (cnifuJJ. When a sound ware Ttadwi 
the car u i s Sincjuer tanyone who happens. tu be In the way of ilj, ill* 
ptcsrUic wive wjD set pans in dre tar ilkullnt, the 'siftral’ hung 
transmitted Lu thfl In am and ■racriwcd’ n an impression of sound 
Eg. 1.1. 



fit 1-1 Speech, a tflianitRefl dirt*# 16* til by 

.. niihj jireiium: wavn. 





13 2t Slttiplfl Translator Radios T<ju Can Build 

Si)und-p[tEEU,if wtm hire another chiraeteiirtlc: )li-e|j mrcngrb 
<k cruses quite rapidly uHlh distance. [>miblin t ' Lhe dlttimc* between 
‘iEJi*!f’ and 'rrtetVSi 1 WuUti! i?*ulr in Che \t*tl (if 8«Uhd received betftj 
tedlictd by one ijaMtor {ng| one half). 

The only eFFecLlve wly So Increase J dis lanCe flf sending' orrtffljc Is to 
inerratt: lhe s[re-nglii of the original round, by shouting, for mstar.ee, 
aSihimeJi this wil! not greatly Increase the ranee. t Remember lint iiie 
itren^th (if The lound-preusKe waves decrease lot proportion lo diltince 
diiUnet. or (distance)*,) The oshrt nvzcli ad is !o tnet(*K Die 
ilrcngih- of rhe original HJwnrt by using a megaphone or pirMLe-iddresi 
tyne-m. Bnili IK de*iee* which fnmst round, Iuiowji n■. ampitftrn A 
unypk megaphone u i mediarnc*! umplifier while i paHsc-addiesi 
syilem is ho. electronic. inujid amplifier, based on a JMJfcpcya&raie, in. 
itupfifitr circuit. and a t |, . , rJjpon l ,o r -FLg, 1.2. 



MUHD'iwirs.'SePE. 

<mvt 


Fkl J J To fUEfld Sht nop cl icvltd liBfnrrjtL-rd, iqttf Tceiti of 
■i'~pLirf jiu Jr ■ ic( cm Ik ad. 

Here [he JYikfopI;■ ■ jit aeu iether like rJic human ear, being vibrated 
by die sound waves. bul turning IhLs eflect into electrical Li.pulr.es 
rather titan nerve pjfus lhe k e pie fed 1 o lhe amplifier, which 
eonsidcrably raSgnltVet rhe tliei^-th of Uieee electrical rigna's The 
fticidi'ei signals ere then fed to a Ifludifteflltir, which works l4i» u 
tiriLitipliijni In re^Etsc- li it fed with flteliEcal tmjHiiws !e? Set a 
dtipfnpjfnr ribrtlini, iVf-di in ium generate! a nuni-ww 'output', 
feeius^ the iitewnjjnj ijptel ftnlu Die ttijcjophcme) has been magnified 

nr unpHIfed, lhe round nmt tuning from flip loudspeitel js my much 
UiQtlfffT thait tbe uncin.il ^inpiei' fertind- 

Such ■ iynem ft still limit ed in liniip Words ip-Q'keti ntto u 
putilk'itJdieui syjtsm ru»y be Jmaid. under fivoureble conditions. »*• fa’ 
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m ay perhaps, one mik l™« mureiriy not much faiths Aim, Wind 
W&wJng Ln opposition Co thft UHlitHf wtll considerably reduce iht ririee. 
So [0 ioetesse range rill forth Et f tome uliier method of traftimlUinR 
Lfi-c tound must be used-Fig. 1J'. 



Fi|| 1 J T» iransmi I Jnuml era ioirjKT dilUiiP*, WUn arc med ID 
OPiAPn lap n.\|ii lionui. In i diupfa sytirin, be UlblQPtinnis (!■ 

■lip u'lirk at ipb«ken, |n th« uiud It Icplioh* IjUt^ri, > P^uibIe 
uk^epbuita B^ if<rji ii laerpitEeJ nr* a* *»** ind. 

Agilji the original toinnd u dljnEcted Jntn a microphone, itfvldv it 
cornieeied by Iwu wire* (o Booil'.n uneroplionc Each tuitmaphune tin 
uct citlier at d mcropbtme of ipertkr. Mk topli air .4 I unis smrfld into 
eitclTlcil; iinpirlsts, ^tifcti ste twtttffllEfei sleJtfi wires to micrdph^rii JJ 
which b ribntisl lo Shm Wish inipulats iiiln the original Mtwwf; In 
other vstsidj, Lt it wdtUng, aa a spcaiec, If sotHtd ft nt>it mlrnduiceii into 
microphone B, eJECtrl^l liripufsa will be IriiiSmilled akine the wires 
back i d A . -which no* atts as a Epcaiicr 

Tlit puilicukr advantage of a ^wire' lyttem k 'Ml Price thtitwid Lt 
liiMiedi imp elEiitiic-al impultes thcie ucipullrt can be IriEismitted ocej 
quits long distances wtihaot greatljr dmniniihinF Hi power. Them WiB be 
a leduLtion us power with incraHiing length of *'iic, because bIL wLtci o* 
conductors of electeLdiy of 1 st jcimr tcii&sncc 1o Hi c ppimyr «f pleetik 
twrrEnla. The grrite: llw *;re Ipiyrh. the crealer the rraistsnc*. and 
Iliji the n.j«ier the luu cf cJectilcal enetEr'. ‘Htl* will show up in fite 
'recehfld' IvUltil- being much weaker [fun lhe '.irigjna] 

Tiscte iH irayi oF campeusmlng for dim Tnr MHtiple r tbs inefuikm 
of ■ battery in the circuit, (o piuduce a more 'rpapofinirt' mloropbortE 
circuil I s.e, makF the flefilnwl «mpu|ffli.gcnrmced by lhe mEmo^hOiiB, 
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MI£fr,lF"dNEf 

SPEAKER 


9 



AWPsJr lEF: 




E n EA*ER 


BRltLNt 


fig. '■ 1 li i'ff i.i jinr hiiirciinimlaji uvia: ■* in’- a pvrtl I f iJilnl 
I -.iwti ;i .i 4 I-jj nei '. r An .ii::| ,Ficr isrc j.ia be mi !e< .1'. Ltd rnlu-1lir 
riwrtt In tnkul the «l»mlll Of i|w eiezlrlal mrjHjiiiiL 

nrorscen Atv>, if iwcHHTy ( bfi Htipllflii on hu Included ui the 
circuit—Plj. 1,4. 

Before living ill is particular icL-up h n wnc | h expl iiFins rliat, 
jliJiLiugii two wires Hire shown connecting the two irlLrtrptWrtrr. 1 ' 
speaker*, if|i rysrem will jha work with onr wire, but, = ircr r 
llnfllfwirs connection CMJiot complete a 'loop 1 for cEcctncal L-liEretok, 
some tober “common' ccrtint?-,- 1 i--ii n fteeded it e*ds end- Tills can fic a 
cerawction to rtrfft, itttl priwtd&a lit* “return pslh’ For liir riicutt-R|r 
1.5. Then: ire tfisi J-rnUprt in »uh a lysLEin used for tEtapbonis com’ 
munlcalioii [which we h«E been Uc iviug), but the use of earth u a 
'common' ccrtili«rtl«l i* very useful jit radio wort, aa will be rent titer. 
Hit earth mty be 'fail' U, * CwTffSton to * physical ia.rttu or 
Vimur-t.5. eodnection rs a Common Line tn the tadJo rb eim with r.o 
■raLcthji . .-I Ui EtmnucliiDiL 

Telephonic Iraiismisssoii k possible over very long iliiineak fcisl ft 
r:LLii | it ti'i a'it it ruU'.i^ wttDt jiiiS me or more 'iwHdlfng iuiIies' rn 
Uldsr Jo In ghle to KWiwjct otue Viide?' to [DOECIhin one l »«lvif T 4 cn 
alkmntwt! 'rectivfti'. 


MICHOfHD*^ 

' f PF APEi 

/ 


Er 




MlCROF -SIM ,' 
SRt AliEfl, 


ant wire 


\ 


CONNECTION 


f-£ u lA '. «if3' 


^EiNtPH’ 
CONNECT ON 


ftj I r S..ui|i|t HL:fi||.jpjc ij.Urm rn grille D>H 4 SbtfJc wit* 
WHJ 1 r t»Fth Tti^ra'- 
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Etiilio d wire-lrai Itlrtentlliwd flum* 111* isfifiutfll (lame, wHfrJrtrb 
electricaL impulsei general ei) in * microphone *re seeil diteciiy through 
die Mi-irjtf btt.v number of Tewnren can tutft In Lu the Jam* sJehsI it 
she same time. The 'lender' becum** a rumiJcrnr HaliDn, each of the 
Meritta ttilsy i radio tE cdvef 10 but die ti tna ik asi uptuls. 

Bui tlrcIrfoflL impulse*, genauied by round waves ftadung B 
microphorir. cinnol be iefil liiiwily. In the ahjetice of canmErtlng wtiei 
in toe microphi nr, outhinf will happen. The trick is 5m Lum ihe 
dectricHl Impulio jeHdhIpiJ Lit- ibe pHaopbimf Jenu i type of electritnl 
ii|i.iLsl wlu-di wtFI travel through 'lie Htdronphete (ind uvett itil o sp j cc b 
m i'■■ ■■ v«I .u iLUtung the tlecu icaJ imptllieB into rtuii^fttnntriiy uavj'i 



hi. Jjfl A HDvetarai 'a Uemietr h K In wi«Jeur!h -ar IvjW 
[iiw-rvisil.lv iFtqutncy uu! imrlri'idc Air fT.Iini" |t * r -iwire cl Lw 
’jliSWEJ' IK itlfOBth oFltrr WiF*. 


A WKve k ihisplv fl wsy of esptHfiT^,. id phyitcal form., u 
sjaritFiis.r; 4 tjfL wwJvLmg tnErg>. (A lin^lc wave q diiiwti in Fig. j ,6.| The 
eliJieicE-cHBiiej of slit wave arc dcflaei! by |u Nflt'eJe^rJi. qi tfiatanrt 
firms ne*t to ere it, and by its ampitntJt nr Wthp.' ehliet side of the 
ceiri;i.JhiE .ilong wfad'. the wave Is moving. 

liriieud of wivelfliigElii f bowrvej, tl n TnnxE conwnicnl to ifwak. of 
fitqtienLi. iJie nutnbe! of ccnplelr Wivtlivmi ptod iced pet aeccjnJ. 
Wavdengih. fsequtikcy uid the ipetd ol ib* ±te limply tEllledn 
k'lEu'iW. 


wi*ckdgiii 


Wtl>w1i|lrfd 

frequBocy 









































Ifi 21 Simple Translate Radios Von Con B u lid 


W*vefcnB* [wbccc used.) h ffOin«Ur qiioic^ In metrer. fraijmcy il 
ncfur quutcd lift Hertz (ibbreWll«4 Hr). 

All Ifie sound mi-d ekcirki] warns we have coEisidrit-J s* rui hive 
been a: outlm (of ■hcmriJiG’J ticqmncy (abbitusilkin API, T1» origrfut 
Kund waves (which nrt ah fthdlfl freqflrno') converted directly Ento 
ekctiscal wirti, Mid bld( jyuin into f HI fid wives, ill il ihs Httw 
freqntrrcy.. The compete Wife of audio TcquenoR is from llput 
30 Hz U very l-rt/, deffp in-ie) id around i6.tH0lk. The eti annul 
ic-pond Id irBijuriiL'Iea ouUtde Ihls lange, w they me run heard 
Neither. as ^ bnve noted, me my oF throe andn' rruqisency waver 
directly trimnrtEablc through lbt« over any itltlitVM, mwnly b««ine 
Eherr DruiJc dcctciKS npldiy wiih inctEisIng dinjnet- Amplitude is 
j jmn-SLue rrfUte power m 'itjenplh’ os' the wave (think of ata wivei fur 
B iLinple canpill Isao). 

KadtfS-fjeqitency wnWi leave! with fllr tptf£ of 300,^00 
nrirfi per ificopd. (Ibeinv* of their high-speed. delt unplitude is for 
Iras mtrfiftaJ by distance, Anotiw dailnclkra it tim rad«>fttqisency 
wavs IfjhbrevLiLiDn HR are sfflfl uul in iB dtrfCtt'fu From (itc 
Source a ■characteristic .,1 detttci'mMoehc nniimfcifi (.unless mi- 
itrained of 'hcimttf in i posilitm Of dlreclion by ntltahk sf flitting 
dcYic« l 

The virtpi-i radii.* waves bte divided into ..ilegnries, issmrts : 


10-M kHi 
30-300 k£fe 
300-3,000 Utt 
3-30 Ml Iz 
30 - 300 Mill 
300-3,000 Mil/ 
3,000-30,000 MHi 


Very low freqiMflffci, or VLF 
Luw frequencies, m 1-F (long «*:). 
Medium rrequeii-its, cii MF Imetlnirr WJve> 
Hlgji frequencies-. m HF (short w*Ve|- 
Viry high frequen-iti, or VUF 
lUiTfldileh irequrucha, or UHF. 

Super-Idg?! Fiequeru-y, nr SHF. 


The LF Tan?.r coftespunds Ui Uie 'Isate wavelength' hand: Oic 
MF range etwera the "medium wavelength'; mnl Ulu HF covert the 'short 
waveband'. 

An Immediate problem ai Imi. Hi din *#i ei {H F i annul be heard, w 
hew can they be mail* la itansmll Sound! The answer |i HitpriEingly 
jlmple: the radk>-bt(i*tlc*H iLition treiarnlUM RF iripn^ cotTHpcmdinf 
ID the pirtladir RF Frequency alluded |c- U-FlJ- L■Thn is culled lire 
'onttf 1 , a ii ill rincf it will nnnnil.v l* wrli shove 30 t ®K)H* K canntyt 
he Ise-iid (excepl puoiblj mme sido-eff-ccu tn the fwm oF a Util* 
'noise'), 
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Radio Marte Easy! 



TfiSNEHIttINa 

*esial 


Fig E.T 7 -nini r,| l Httd> JtF cirTirr Wji.* *lllfill ll uruimtlrd u 
t ijieqElc firiquAirty. 

To taibantl joind-sperch fit riusk-* Ttiicr*jiiinn6 a used io luTn 
ojuud waves Into audlofrequuticy (AK) elearial wsver, just m in iht 
pteTKKii tytTtmt dejciftwtL AltentalJTnely, these A.F eleciricil wives can 
be nliiair-ed ilLicct Ftem n liLse. nr i-ip- jdeotdtnE, etp. 

This 'sound. 1 signal is lupetLinpascd an lb* cSttrer wavt being 
i rBnimittrd. Instead nL' luvlng * comtant wawi'ntttt (censtwit amptl- 
lliit, sr,in Fla. 1 ,7), the cumbinailUri (if Ota AF ftuuqd’ wnVcl With the 
Brrier rejidti In a wipn iomelliinj; iiie Hut shown In big. I SS- TSie ‘tap 1 



seni' h*tob 


At SiS’lAL 



"tSUl-MlG ‘MODLiLAfEO C AF P It S' 1ISNM- 


Fir. 1 A Ike eEErrt &F IbT^rimiwiUq pi jad.io-&eql«hiF (AFl 
i^nfel M >hr b-F cjjricr ii a ■■• nr| ilflfrf cirrier-wiVv truntnlikoin. 

































16 51 Simple Transistor R lidtofl You € a n Build 

und "bolinm' “f llte siatiier pane mi#-Li^sLtiw the iotai t>f dit "s-our-.j 
imbue, which 1* thru turned along with tlte esrrier- 

TIih ennirlnidnn k known hj * wans -1 he ‘.luueitf tir AF 

■w tvt hii modeled the fmtn of Hit Rl- tamer wnve, ■*! muJulifcd it. Jt 
n lUu cii> 1o see ih.ii wliai ijiiliEniitb beenfrtoiiiilfftt «w t™ IJl ttiii 
the amplitude oF flse currier w&ue, k? this totm of radio Iransnuai^n is 
laUcd u7i^n/iisrJtf-mod , u/jr/iriJi ur AM. 

This it the mils type of radio nansinisi^t we shall deabng with 
m (hii boot, IVre in otbrn, fwtiWjr fn&t*gy mj\Maiton oi FM, 
used For VIIf Wurkutfi (.which is uutudr the sor r fE of reteption U 
lltnpte radio 

No problems. ihErefuM, In setting Al : sipili ‘on the a;r‘ tn fna. lhc 
air ei Lici illy MS of such fcpuils almost every tout or Ihr day, radiated 
fi,.m difteteti brtjadcsfFlttlimttltll^ slatjinfl 

Thr next step ii to tic able ut pick them M "1 ilfc ii:. v. to iprtX. 
end, in pinitidji. to pick out Of niftf in lo the OM parttcufui Hiliun 
** are trying m listen lo. 

\ ,1,10c !c„j|, ol *w vHlTpick up vlnuellj a3! AM serials piramt 
liar ii teciuie each itgiml itpresieni'i. wtyHifl sninunu i aktlrica] 
Energy pm|jig> uroi? 'he *i« wlted by n phraamenm known as 


tmmm+ 

yy/.WiYvV-V^ 


. ■Sih&l.E WPE 
aq iECiii. 

■ ' ,|L . F rjC -„ f , FF|gh|T - 
rj)E0u£H-:i FJliAlhn a.EW*i 





Ct-RFESPanDlN-M MHifuTE 
pr CU^p£-lTE IN&a«C 
lfc|*E^I*V 


Fif. [ 'i \ limp* *lf* jcrul ii > wry +•* l ^ lc ' 

nani^ {by 3 pru,«l I "Own J» (miaclkill t 
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Radio Made Easy! 

idiikcrjon. a put of that varying energy VrfU Appear Jji the wire bb an 
imiitLieJ tiirrcnr. Ttu« current will v«y wiih the uitnE [rcqwrr^j, md 
duplicate the tame nnorfuJir^ItJrt. ui the Ortgihsl sisnals-FiE. i 3. 

T3 ie E'l.i! * lEO|t)i nr wijis, or aeeiu'J ml lod row be liJteJI, it thw* 
psobiMy being ilfecUd hy dOEBtll oF difFeitnl Rf ■n^nnSs. nidi 
uidudni Its own ‘ttmeiU Jmpjse'm the wire, all Lbrie -IhtpcHj wdl tte 
emrEPnrly rniiuHi- fui Iuj anall tn meaiiue So the icrinl is OhJ> iJie 
nirliny. p«im tin a prsibu] itciisfli; mother Dtimple qf 'etecituntE 
b!ckri>" IS [«LjusreiJ P i-JjtteEy i tuned circuit connected to I he hon-osi or 
tine- serial. ! i*. 1.10. 

W iEJML 


f'JhES 

CAOni 

T 

w lAfftH 

fi§ t Id Thr ■ddlllcm eft i nmnd rimiir Id in «-= ii pt&dttf* 

AinphTiciLinn nf tyniil' linl^tseU. ||5 pie ktlU aL an Trti£i.ew;y emty 

(iC: rtiaiunl l ;ri|jni y ut Hie tlMiejj oiaitll. 

A IuiiijI cLicuil r^rirully conryintefi * c»ii twtdcJi U Fbt mOte 
efficient 1kia.li a stratgtil wire For pidunv up indiicrdl currents) wod * 
j;Unr fciijikit ucti as ailupnr b bcejk hi j circuit rutdiieci curiuui 
J i, , but paswi alternariri i: ■. unfifiTi ->:■ < 

A eppadtot uLso hoa rite titt p niljnt pnapesty. ithEn cumbtivsiJ >|ihi 
p;>i|, ^ecietaiuig a grralty ma|fidfieil induced currant at the jnrilcular 
I'rp^iAepcy Ijicin-n is tnoHortl fifijUtnetf- 

IliU ii j my mspottuni factor in Ine h i-jviouj nf i JtJ.'rrLT rffi-uj'r. 
(Lniiu iigLLili ul LJui. Frequency, present m Use icnil_ will be JtfHdy 
pui&iiFieil or impJjficd, »hite otfiei ilgmJi as dlFfeTenl m 1 .^ U*- 
qiienEiei #Jil uot. Thus, ipou from picking up and imgrriTyillg a 
p-irTic liLsi br.iidcait frequency, rhe tui'-.d cucuit ftrhaatly rr-e all lhc 
□tliei stgrinJ curtEnli ptesenJ bt the lerui bccjuK 111 cy bj* minute. 
SlnoE lhc TesoEianl freqnelU--y uf uie tune'J cirsms depepu, on the 
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31 SimpleTrineFaM Radlca You Can timid 

value of the GifudlOr and U: ImbiduHCE, a iwUabte cCirnTjisja tfojt al" 
vafuea can be caklilliw! 10 five ntutlmiun response fi .c- tierariJ-fl'l *t 
any partLcubr broadcast fiequenqr. Howowtr, Ll-ii wuuld Imply leHtlct 
Uic stupe of Ihc receiver, dimfQlfl, one of Lhe Tuned-tirail compo¬ 
nent! is made variable sp v*lue, wfiicli means lllfll life tuned droid t can 
now be idjrcslcd 10 taNf tir is a whole range sf MpiiHi brOidcfllH 
fT-EquBiidn. 

One more pep la needed 1o tnm^ete a hfliit recervej. Tlve runed 
rirciill. when adjusted Fdi irKmince, it ptcklttj, up Ilia original canhtr 
pM mind slgrvili.,or modnla red K.F tie/iab. Ai this lipia] connol he fod 
drreciiy LiM (upflHfcei (not being at audio Iter-UMey) it b fed lhrou^i a 
efi rector. which necc be nodiing irn>rC than ai|n jib component railed 
Micdp-Fig. I.U. 

MOBULATEO RF GODIi 

f«hm rMnencncLuT 
■■ ■ ■ " ■ ’ ■ ■* ■ -■— 

flj. 1 I I A ilpde jc« ■■ ■ irlrtiM 

A dt£<dc it another Hop-go dtvke, winch pawei n-c. ns d.c. in one 
direction, bul imps curien! flow bt Hit oilier i’he eff*?i of p-j.tE.ifig 
modulitid H.F through a diode ie to "chop off she 'botliin' of site 
Bgnil, liMS'i.it- two fepsnrc coLnpaner.cs- one being (tie 'lOf Inir -of d.e 
original carrier, theolhei a vising Ac. camp<mfnl H fn lowing Wticty 
the wsilatiotb of ’he urt^jiul AP aiu,i = I used So mOdulule the 
carrier-fig I l* 

The output From i dtod= Lsn. In fact, be Fed direct Lb a 

auiabk ipcakcr, whkb will teipond SO the vfiytng d.c. icnuL, turnLn,g 
lUlla Into juilihk found in u similar Way aa telephonic ttutcnlssiion - 
Fig 1,13- The RF irgiu] 'top FiilF present will ml affaci lhe spelter, 

WARWH& DC. 



flOTTQM HALF 
CcW"CDCHf 


SaENAL RASSE S Cf* 

Fit IK Til* Turm ii; die =lgiul pitied b y k diode delerl-jr-i 
liLhilijhtflf’Cliepped' |ti : indnjc companiiit m-| injtri AF 



Radio Made Eusyl 



Fif. | IS The btsic ius<i which rtiaktnpfi ilrnpfc rewer 
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Fie I.U v Vrt riiirptL pawn can be cbLunsd from I twifojw* liv 
BilklpL'i'lftt tea III* HlQftJ bqzfrl of wiiiFfanEiUiin i/lfi UtiwHon, 


nl i9l l"i |lI 11 tnay ha desi’nbk to incioducc s?ne fkiihar eauppowajitt to 
smooth oui pnv-.il:.|c inSir fcrtnce w|th. die sound siptal rec|u-ic J. 

Such a bujk circuit r(||.ei only on die tanrd rircwf for she unounl 
of implLFhcallon prtulute*! jnd thua the vojuirre of (omul hehrd |p dte 
jpEalter. Stupridn^y, ihti cih tw Alt dtsi b fiMeaiary Co- beHt a Ihnired 
□umber of itatiana quite cdurly sjh * sitaiple crystal set, using ar¬ 
ea’ pier* as a ipsaber. To pritiuce bsstui volume, however, M b a 
TBialWfHj.- itrainhlfoTwand irutlet 1o hvIrtHluce one or more tiagM &f 
LrF.'ipFj/rjjjj-ji.irt afEti the detec tor- Fig 1-14 





























2 THE LANGUAGE OF 
RADIO 


The followsJLjj abr re vial Lorn irr Dotmllly uacJ Ifl rjrUpnuti I’.omj'.'o 
rjen/j, pani mlarly on ritcu.il dtawi cd, 

A AirtPl, Pi enrreM vhIik Lo tLTips 
E Eritth r or pplmlul (fl Jti .If 

It RettUot ills? dldewnl (tiiitori in a circu- being niunbcrcd HI, 
R2, IU tfd-r fin irdlfldua] idiitlLflialjtMi I, tir Kiiituti*. 

VR Variable rsiJSEot W |^t«itiaiiiEtET (altbo-udi sometamei Ihe ’V* 

W dtoppri ^ M R 

C CupiL-lLpf {niunbe-red CL CJ, C3 tic., bi i circuit) VBrlible 
mpiflkk-i flit ittrfduEy ilcklgiuted C\ «,jj VC. AJyjiyinWI Itif 
capad mice. 

CT Tuniwt H^ipicltar. 

P- Diode. 

L Cull (jr Uiduitail.r) 

RFC Ridio-frcqtKticy cbakr- 
T Tuftifaripci- 

TR TojisittOr. allhougjn (Eiece hie allcmpliifrs meih e<|- Ti, VT and 
Ti aliu namtijnjfi Q. U T u uwd far IranliJEtiMl, ihrsel TR tt- uiei 
fat ua4iafi#ni#n 
FET Flfld-erfecl UiuslitDi. 

I Cwcaii- 

|C [hub cited. eiiL.nl t (module) 

PC Pcittled elrciul ca ptuiie^c-iicuil brtrd (PC board 1 
SofSW S«(di. 

J Jar It. 

V Village erf e.ra.R 
Z itupcijncc. 


M 
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BE5JSTH5S 



cfF^c-rsB 


—it— 

<.pMESiiiLx,N I 



z: 



L L ILCTFrajfTir UTKITM 


¥ - WHWit E W^ISTC* 

fwrt>TiaiMeTfn; 


—■ rv ' m — —TRWB^ 

CCUL Ctfl IhUUCLAHrE 


— lnr *^‘— —— 
CflIL WITH fHOiJOJSf COSE 



TflANEFQRMEP 


WI4ISBLE TRIMMER 

CAFfcCITOR GMXCltW 


- 4 - 4 —► 

fiATTEHf EPL'Jt SIQJ. MAT M 
QMITTEG) 



-® -c -0 

MAMWS.TCR e-rt-Ji Tl*E 


Y 

XtRISL 


1 

EAETh 


-® -c © 

l!S*.>rtiETOR^T-p-n TTPE ' 



rn lGHCfek i tf«N5iitDR 


Fi# 2.| Stuiiud lyrnlloh mcd. in rirnud iJupums with aLtera* 
lb*.n —icisi :j:ei I hcte cnver ibe lyr.h'.-tli moil iix: ly la lie ftwnd 
on Hub'll tiLrapwa uni Amenflfl tiraiii Ju£rAPH 


Curnpnnfeltii pit CtKuJl .||*gfslni Hr nlw dr-s:rTi-nlfil, Blld <PJ»Sj|y 
LkunfceJ, by lymbnli, uid htre Dgiln (here ut« »rrw ririlliCiH Id he 

Fig-11. 

Baalc qU^DtltlEb Sf* IMLiiiU^d |ii unil» Ml- folluw- 

flatoraflc* In ohmiffl). 

CaptfCiTtf/i« |ii (ariii (F% 

IttiUrtlimCt in henry* £H), 


Tbt Language oTfladlo 
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Impedance m ohm* 

ibfeTrn'ff/ JfJTnrrtrf tn t tn,f, in u<Hi (V}. 

Current in ampetn (ampi), 

Pbwer jn watii (W), 


Nil me ii^P t v slue! of tIipm iLnlti rut oflcn too luge or ten ihtipJI k be 
CjpjTS«(J eottvenJpfULy, wSieii the- iellawJn£ prefixtt are Uafd (rejii e- 
senliTtg,mmlctgilca- or mb rOlllti.pWk 


h<ru 

HtnAni 

1 j :1or by xMt h unlit 

It rallipliod 

Hiample 

nr^m 

14 

l.WChCHJO 

3D Mill ::C'mrpdlirir.'l 
- ttl JOn.CiCO Lti 

kik 

k 

IjODO 

10tn- m.QDOrfmd 

rkll 

pi 

1,'IDODOt n on | 

I ink fj mlLiinpif 
* c.trtit tmpi 

trattu 

* 

^I.ODU.flMaE 

o. noJidJuL 

b |tV it mjuv«u;ttt 
- d.DdODU T-Jt! 

■me 

n 

MDDnriWDJ 

net niddy ckJ aj 
» prefix Is bjni 
elKtronlte 

fim 

F 

Q.DOffOOOafflHWi 

Jriljif [330 plociirtdd 
- U.ilDDWWMJi® utrh 


*Nmt i he mill fiiitw h fl-ften emPfleJ when the I iifens^e ii o1iv|qlh Tlmi fba 
■ t L-'tl'l rplblili, ihf uliM woUJil Pi ifjutfd ri I II i 


Aj a ■imjrfc- u.i.or. nwga fMj and kllu (V? ire rowl u&ualL> found 
detcnbLru; high raliia of ittto frajvrtK? mil Wilton 

MIIIl (hi), and to i Lrucr extent .mi cut Lg), ire nt:i! conruncmJy 
rusoctaOed with eitry lenv nliua of reme-sr or ™/tsse, uni piKiidJ 
valuK of mfottencci. 

PtacticnJ vilun of capaalon ate m™Liblj> quoted m mlcrufaiirSi 
Ijj FJ or p Icc Faiadi [ pF). 

A r ote component! are descrLbn] In detaU In Ckijitei 11. 
























3 CRYSTAL SETS 


The aiiipicil ivpe of ladio icceNtr cocihHs rtf Jh wentf, K flJ-IVffd eitcnij. 
and a- iluisth'i p]ut headphonet ro tiiten Etf (he derail received hy the 
luned circuit. Ei is generally .called kttyitniw ftNiiuo It nekton she 
tame pmrctpk m the very flailieit radio kU, using i kiddle#! crystal 
and a "cDL'a wtotfcei' ai a detector, The rally teal dll'fefflftCfl is thallhe 
CF>iJaJ uiiiltit'l whisker have been replaced by "he much mucc tFflLJsnl 
puim-cumin Jjocfe. 

A simple fufleu circuit can be made by windjtif, a cn|| rtf wire nf 
ipedfic i:iamc:ei am! length mumbei of tunui to Irliteb the oUpS- 
ci ranee raiEK Pf j vaiJiblc capacitor, The combm-aimd ivl vci^l 
{biducitPcei (2iij. ciJWfllauce can then be adjusted by liimifi|j. Hit 
viiuhle LipaeitoT spindle In be twrtiuml, nr mrre kn Jo rarkiui hauid- 
cjiiI Ijtqujcndef- Use signal which is timed in il then to The diode 
which blocks tho RF content, and recltflei >intf patr-es cm (he AF content 
tn Uirf he(iJ;i!i tines, which Irsmstorm these signal 1 . Ini 1 Sltfhbk unindi. 

The iu-iwd circuit can be combined wilSi lihe arnu *?y wb'uiirij Lite 
. nil tiu j fertile rol Thu uiireflKS ttie inductance of t(ii COll (tedodng 
I he fetijlh nj Wi:* linutridi, whilst the rod ilietf a5?o jcti aa Hr w-nd 10 
pick up the tit-tfUi hpjitfi, Tl Ji ri the type oF wriai emptied in mirtl 

riontntic radio i«ceiters, M-OW(W(i wilh my Bmp.bc wl wurkmij wtfli 

Very weak Sljuirds,, in e&teriul aeilal may also be repdre J. 

The perfotinsttce o \ all simple. ;ow-p<«*eiril receiver ri, m Ur"., «ay 
mui-li dependent ufl lire efTkler.cy of the acrid] and- timed dkJh, *ldcb 
can be regarded ai the critic-at part cl the lytttai, I’tricrrmnce can 
pfrfisp* be impttned by rjperaneniiJtlt Willi dUTstfltf aerLal/lunetk 
Circuil systems. acul by ike addition of furlhe? circuitry, as ejcjiLtned in 
later c hapten. 
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wSa e t-EFvE -KON 
(KJV4 m£D fWPEP 



WriMJNG 

fli 1 I AwliJ rur-lri yiMI woimdl trran 3fi i*|, win un y .j -jh 


ifii.'iictn rrmrr rod. 

Fig 3.t details tire r'anBiJucUor lx j bjiuI»|c <ol| i->c 4 wneJ «raiil t 
sniidsad la a fertile red of I'tIn duuuefol and shun l J in. Jung i&re 
Chapter A far iltcm atjve can winding* on difreteiir rod lilM). (f a rod it 
putdiued longer than 4 ui„ JI can be used ji || is. ui cut down by 
matkjng around with a flic and stisn hraiklujj off me surplus length 
Cm seven I-ul. length* of gtjttiitctjj. Huislen mie jilJ u^ap mound 
the rod punned side up. Now add about HfWEticr till? ,i duaen 
wiippiupi of utntlw loilgtli ■.nei m« Hr!!, llm lone with gummed aide 
dmw io form It reHOUHWy rtgld tube- Make Hire iSin 1 tfie papo-r.ttibfl 1* 
±il\Jit\jt tii on Lire femie fund md leave lo dr} Lmt JjdiTr (prefeiahly 
semaved Suini the rod re Il'iH r carnal beeopic Eluck to-itV 

When the- pa|»! tube Is quite djj sii-i- jI d be r-yid, wl-i.i the enjr 
H-mdiiics un he ajrphrd Tlie WU* ru 1 m use.I i* 38-t w.g. manaelled 
ifoppfj wue, line ruunbei 38 ieffjiinn to rlu j, mol Jiameler of 111* wire 
according io the standard *11* Jflugf a 

SlarLjng about £ ill■ in from mr end ol ihr ^aper lube, wind die 
wire care fully round dm lute, wtt?l each Utm trglil against the one 
hf'uir ll, until n ii«n lull 1 unit tiavc been vompklrd Then tuaiie a 
]wp m Ibe wire, aa shown, and carry flu winding, wirli ajececdtjig tm m 
touching until fitly luryu ktt alt hive been compklrd. The two |owe 
enda nf the cod fib* «.cun and finish) can be secure it willi a da!- Of 
wiling ou whilst rhe pro|ecJing loop can be twisted regcllttt |e.j, by 
putting a peped ihnjujiji rhe loop aatd twisting. up). Due off the |r> p 
Eravnif about j |u, piotratflhg frflm tlx main coil, hue die wire raii 
and lOtde" re^ellrtr ‘tbit jarmi pnlm 2 on I lie c«iL the Harr is pdnl 1, 
md the iisd pcrinl )~ite Fig 3.1, Ji wilt Lx i^ s m ^member LlMhe 

* ArawrMr. *lTf KiiH#n*iMU K iilirjl swn kits smaLn-tban tl!r QriLiali MohdaN 
WiTf-gai^: i»{i r-nrfiam r .- iHywj.- jia^pncirrjli-lj Lht ulfwu S4J.NC 



3J Fi’i.'Ul |t.ii t- j nU tu sLnr I j: ;t>ihd tel cucu.n 


Cryatat Sots 


vrltlioul martins the lonp'M tapplsij pmnt (irerttnet modi duwr 
erne end 1 S | llun die otbci 13) 

Cut a panel nf Paroim l^ef Id about live OJ* show□ tn Fie, 3,2, 
using, a tiackuw^Oil Uds wcun u rj»£ irrp, aa abtnMt, and ddU 3 bole to 
nt 1 mmiMUrr m LTiiil-sUe 5410 p F cflpfdcrtcr. 

Tta^iML 
-M5 LtlTP 


Fttrn ri ™ 


4 


. _ -ra a^ rzna 



tunte "«k* ™ L 

crRiGiiea 

pj^. 1 1 L iv'.'ii I of <ra TjsaLiH Ji-nst 

The iicti J cotl iE Ibcn mounceil cm the panel re ihown (E Fi^ ? 
glumg the «Ht on to Ihe Fuofln wllh two m lfuae rbb> uf ffinlmj wu, 
of re me iMfrur ndtlWa adhasive. f\toie. die ft fritt rod mn-ii be sree to 
ibdc In ihepapet tube for 'tuning' adjuilJtwnSi 

Virtually itn^ niLiiJature gtrjnaiLium or lihcon dtodc will K mtinWc 
far Urt deieitw Reccrmniended types, wlith asn r:i-J,i-y avaUible, are 

ISKafld JN9H b . 

Ncpltoflea uniat be «r ^J^^i-Tm|7f4i!j.'iL^ type, which seed rot be 

fspwiyre In buy. bmI the hi|bFt ibf Lm§Kilnii-:e iht I'itiet thireccptiun- 


* * pbtmjiic- or [iberyfa* mwl may *im uhkI 
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d JftERIWJ- 


r If 14 WfiJ-ng EtMfMHtarll id tLvn^lEN Hie crystal pel 

AltETTsatmly a tfeuf-iM type tjrtplece sat) hr'.ised; ihls wil r.r >;iv C Ihc 
lame volume or ipialjly of rUptud'iictioni is Il-sj Jjiljude*. bur jf a less 
enpeaovE cwnpifliM- Thi* iJuiflii preferably be of Ut* foibimprtimer 
tttagnrtie lypE. with hlgli terttiUTliy. Atiy hdgh-LinpoiJifipe earpiece will 
*ufr«, hut ir oftjynil Ijrpt will regain d reiLitcii,c<jiiiiwsaed bctoh n, 
to cample ic ih# i^icvti! i. Tba Will trdUni* Iht imcninl of cuntm fSowucg. 
through the earptt^ and |nwer Lbc itrcngllL of signal, 

Wiring eomiEcihii.i are shewn tn. Ftg,. 3.4. End 1 of Hie jeriad coil 
(the end of the 5ll turn cm il l coTinsctr to enr tcur'iinnl i; die (n-iing 
capacitor, Hi* aerial an ’hoi" end of the lurad unroill,, irtd thcpdni to 
whfch in external iirJjL B Mtmesrted The other end of the coil (cjid 1) 
ennrtecla to the other termini] of the lUhlitj apadtnr from which m 
wddaUonlJ wire li taken tn the flrtt Mg on the tag it/ip. Thtl tl the 
'euflhy' end of the tuned circuit, atid Iht point to which, an external 
eanh if EonnEcled. Leave plenty of slack wItc between the end and 
tuFtipg.c3pidtor. 

the other connEctLant as= rlicn at fdldwt: 

tl) Tapping pan'll | Use coil wire bated srtU cimjiecttif (o die 
mond eju. 

(Ji) Tha diode Jsp loitered to I In = same t»£,utld CPanpoiEtec fre# 

Ut 

(In) Headphoie (nr earpiece) Inidi [a the banning’ tag, and to the 
■free' siijj tu whteli the atkie djuda hii taefl conrculcii, All 
cormreticuia should b* made with JohifMJJoints. 


Crystal Sets 31 

The *iring'iip can be checked rgiioii Use dr wit dra^nrrt ilmWfl tn 
Fig 3.5 fjgnoflng. lhe corap&rwnri shewn With broken hnri). the Kt 
should ciuvii he 'wilting'. 

In areal of Htonfi signal strength. no asternal ieiIjJ or earth 
connections sltuufd he neceiury Pcribrmaike wlIL, howevEi, be 
improved in nnv ntsn by Htm±ing an aortal wire (wh^b can he any ihin 
Wie,ej. klUna Dle sside wire u for iJie cafcl winding^, of up io 160 Icel:- 
TJse i tils get lite jenal the bertBr the recejstinn, provided il □ Ecd away 
fruni til e rEcs Ker to it hwli i point as p osLblr 

Ah Kii hi cofint: lion may furllwr In .prove acrid perfonrinnce, by 
I Mi mean a ccustKcFiori to some ccnductot positively in cottMct 
With lieyiouftd (prefifebLy bntied), nh ejtca|3em cjtsmpie being imctl] 
wistT-pipE. Thul, IT am «rlh conrecTitin li [bund toba hjccesut>’ (ot 
you want IP iry dill to a« how ptrfwmatice is afFecled]!, connect * 
wLrt from Um ‘fiTtJilJig.' tig on Die recetVEr «d a convenient wn i er-ppe. 

Th;! question of i)bU|iuq| a pood «Tinl and earth is a most 
inip'iruihl one Jr srem T p«ii iigr..L. i1reng,lh. Uttkjjsg up io I 
Etleviihin icnal is oftem t Jtwl plan, sirnce TV atriali AFP if to issiilly 
uwuatsd b: lilsli U5 pmubk. If bite wire b Hard, it It *]» Impomnl 
ih*i tJtE ujipBf (ftee) Etid of (hi lerial b not made [alt Fb sonteltung 
which eoold pFodai£L an citfIi cunueEfion {e.g.nkmp tret], us Hleast 
U Willbly InKilareij from tudt n support. Strui£ ti nut irt eff^ctciLt 
bittilator; tlnl, too, can tnaoduct wbcti wet. 

Quite good temilta are often ohlalned by ttsiiifl the epruiEi of a t»d « 
on aerial. In which cut ui cirih EtHuleCtion Li utusily n ot iwEettiry, 
SomeLbiiES, tcHJ. when other attempts 10 yfcid * gutu! slejiaS strength id 



ei-TESliUTIVE 
-£S|iaL COHHfCHClN 


Fji 14 tiff'd (t I Cbcu It dilrilien C l' tan* dyisal S»l. 
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71 Simple Tra minor Radio* Vo a Can Build 

line aortal hat* failed. fotins-eting dredeira/ Ufa af itif uinuijt cull mi 
good mh {4 Water-pip*) fah piudlice better nsJln, tin tiufthll earth 
connKljnn being kft off 

Tuning 

The receiver it adjusted he follows. turn the tuning capaaltsf to ftitly 
close Ihic Tines. then open iboui hiu! u linn on the spindle or iamb, (If 
ypu are tuing u Irhnmsr -r: j tuning capacilw, screw naht down and 
Lheji upetr- Jsjilfi lOm-l 

The tuning tori tliouftf now he slid up ;li d down tlic Errriie rod i,the 
col] leads written u rairly long lime to gin the ncwis&jy liceiom of 
miT.-pmenlJ until SUL Radio J if bend;* 

Li my be necessary to slightly oiler tl.e adjiislpte.nl of tire vjtuble 
■randtJiaer to tune in to thuprogramme. AlQubtctmia of die feutlc-red 
serial the net will be liLredional P that is, the signal stceugtlt jsccjwJ will 
de-penil to antnc extent on the direction in which the stjial ind a 
foteitteig! Hi posilitm the set to pic k up the qiaxhtiuin 

Hn'mi MSibJiElird the test petti Hop af ih( tUhtMu coil an the rod 10 
mertee BBC RsdUi 1. (U pammsuntli with m -tldi ,.| reahnR You 
should then findll pruyfek (0 unu: in t* funhtt stitiwrt by altering ibe 
Hltlri af tire etrUble fapsdtw-tf-g, typically Radin A In about Ihc 
middle of Ure taparttCtt ir0>*r uui Rani--' 3 towards lire ntliereni 
Any rei.fpilgft y i*j jpi wi ll llm-oil certainly he wsy weak arid {uidesj 
you Hire elate to * frioad-cart Station) ycu eras fen I satisfied if YOU 

pt my station it iJl at aodjhli MirngJ-li Hut It li surprising hote, 
suitrrtbnti, even quite distant sl-iUont can be heard Abo you pj|£ often 
tirip- uve lire restprion mil IrSteJiuig. strength by LjuLte ample enwllft- 
fatlotn. try iJkk in order: 

fi) Connect a LjtXlO-pr capacitOf Jtdat* iJu- headphone (enpket) 
cenwctlorti tC2 jit fig- 3.J). 

(ii) Instead of Conncctfnx the C Sternal ienaJ dhr cth to die 'lined 
circuit, Mined: otre lead In I 22® of capacitor, anil the odiar 
Olid of l lie fapJcHcu rimilf io die ‘hoi 1 end of lire tuned 
Circuit Id Lit Fig. 3.JJ 

fill] limetd of connecting theexien^l 4* mil to Ik* tuni't!- circuit, 
smictl fa the is(tptei| pami of the coll Hag in which the 
diQ-Je iJ elw cOllieeted), Ery i direct eotlrteUon^ Hid also 
muttUNg In is 230-fiF faptdtw 

"Tun? Li: an ,\M briadrur: liocuxi near Luk lower and of Liu: iLiil ■ cjuk laasn till. 


Crystal S(rl3 3$ 

(teJTry cnrtn^dnf n U-k semi or (cu hi^iei talue} acicss the 
’ plains coaMCtion IR re Fig. 3-5). You may bs ming the 
wnMig type of phraliM nr earpirce r winch do not ptiwide a 
pr^pci toad oi csjnnpliiie the circnll. 

]f there is a complete lack of ic$piin!iE f check fur fiLlly wlmg-np. A 
tUuti EiLfiy caow, JinwttBtl b lick of an e ‘.temjil «ttai or earth 
cnnnKtton In an area where these =irc Hrt:lly rwEesrsary far adequate 
rcc-iji1 1 ..- 41 , or in inefficient aettal (tmi ihotl) or poor cutti cporwefism 
(bad electiical emmet to a good eaith pOttH T CT c-orsnccttCifl to* M 
CUth pcrltll} 

AnMlhri p-ffluhle COu* cifsppjnmt ffishtte may be toomiacii cutalde 
noise 1 -tttnctn.g the ear » tirel It -i lmprn^ihlr to lifuecl the vety weak 
radio il^rf m It Is bemg; l uned in. Headphniin are barter than i single 
deaf-old type of earpiece in this mpen bnUn tiny caw, » really quiet 
twum is VlrtbiHy eascntiuf ft* lilflltd Mttrngnp and mttlns «£ju ilmeri i »- 
Also, Jf ymir adjuitnirat of the inning enntro! b t*j ec^iie, you may 
completely rnUi ihc sc 1 ting fat lire si alien yon an looking f««wi!hmi t 
reniiiir g It. 

Re-ceptleii will *lm ten c to fury wnh waathei cmtSMOfll, Sonre dayi 
It msy he poor lltsl wb»+ wu tuwItlaUy a rttrmg statinn is haiiily 
heaad at nil The i&rrpllabuK E«ei%rt bsi PPWiy Limitatlom lutr, since it 
costs re ry Hr He to c-onstiUL-t and ttiitlliOf *t -sil to ope rite, itite n-ast te 
legarited at inevlmibk- 

ETovuticii you can bear i .-meihing-even if too weak * siffi-sl to 
(JuJliipilsIi pinpnly-you C#0 etnainh imptov* the peifotmaiwre af 
ycxlr h^k sct by fdrEh-tt curemnenriirlfit with turiedl clicuili (see 
Ctl*pt*r 4} urid.-DE the adjltLoin of ampliCcstfon to the Htfalt- Yon ran 
•Ian try olher types *>r bass: cryiml un, ^ dc-scribed In (lifl fdllowiTij 
projects 

Ciroilt 1 (Fig. Ifi'l a sdetifkal tn C&oiJf I fictpl ihal, lltiteai of * 
diode, * Uftristsiot is used ai*d*teclaa. Only t>u of Ihe Trw:Lbtoi Irakli 
nre cmineertiS-ilif emitter {e) c-aricicctloii tn Use tapping pair uf lilt 
anil tire tue (b> to di* "sdilliy' end of ih* circuit Hie codec I or 
Had af the EiimtEtor 1l tgitared Ibend tt cwt -i.-! the wsy to that it 
cannot ac?jticjitiil[y abort out tire other teudtl 

You can try ilmoti wy type of low^i-cii t AF Iran^i-siM'. isc-ani-' 
mmded types are OG43 ’M7Ct 2N29152^5083 
\V<eti ill* addition of E-tv** mare component*! CLrmlt 3 can tw mc-dilted 
to work Use tnoWiltLii hath 35 a ikieclw md aft j.iaip-lifi*r fc to ps* 
Eiruiiwi lignite rhifOUgh Ihe heiiiphoriss. Idnnj; lire un'i truniiinr tjf"f 
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il Simple Transistor flarfias You Can Build 



Et* 3 * tWfcpifr t. CryUil set ui.jij; nwuuJet bfltWH) cJ » il i,'i|e 


B5 atcrnfi (Or htar-eqiiilfilcnli> nurtot R jhadd be 15 k and capacitor C3 

I *jF D[ higher. 

This tonic n IwHiety n also required la Hippie pc«wer f« Hi* 
Eisniistor Id work a$ aji unplLTler This can be from |.5 V itp fci 9 V, 
Remember (lie mSss fm polpriiy *'i connection Uioj* dvi*u jn Fift, 3.7 
ate foi i p-n-p UaDidnaf. an fi-p.n LraiuliLur Wiyjkl need iJit bimiy 
connect J line Opposite way mujii EtotWcy polarity Hi» -affects the 
cojmectioiiL i;if Capacitor Ci [iif j,n electrolytic eu pqliEued lypej, 
Experiment further by trying the iFTect o( uilng addir-onal 
L-ipadtore tn the circuit, e.g, Cl + 220 pF; C2 t OlOOl nF (Ley olJut vdua 
Ss well); C++0.001 jiF (!t}‘ ether *ahj« ti weliy, 


Crystal Scls 
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Ffc. J.T Cfret-ir ) Crntil ml wish unjiUnesIkm 



CfYtfl*- 

l±*PIECE 


Ft|. 3.S -Ti*tvJr 4 Double limie n> iul lei. 















































































36 21 Simple Traniistor FI a din* You Can Build 

TTui cbcuit incorporate! Vdtiflf i-j^.bling" la im prove Lhc «ciil 
vdIusiii; and therjld £lvc kitt 1 purfafTitrKe diao s urv.iu diode circuit 
L ajul Cl ore the UBjal tumid ujcult, buL m uiuinjal femwrr h ttuL Uio 
as™/ ji connected to thr toll tapping paint. Any typs of gem-Laium 
c;m hfl used (they sJlolLe pjtfettdriy be the umej r making sura 
ta ooilujett them the nghi way round A Ju^br-itiipHaOurace zryi hd 
ca:pitta ciuil be avd In th.u dicutt- 

CapJiJlfif value* m Cl, 22£lpF (this cspjdTOi c.m be ernuttsd - tfy 
With nd wLdii.-ut in chic cliriiii ?;C3 ar.d C4, I^JdQ pF, 

The optimum Uppfap pm nr fur die leriil cornier timi in the ctdJ L 
Li belt found by Lri.it ahd error (see CMptei 4 cut 'Tuned. CLrcuiia’), hul 
(be #fl ihouid wmk m a nominai «|o-thLrd Hipping pctnl from the 
'earthy’ ejid. 

Thu jut tan also be tried i«i!| efflweflrtonal tUoetkamdt coupling 
i.f. yaila] In ihfl rop ul' the cod L, MWl diode D2 coumctEkiq ta the 
tapping p mn t un the eotL 


4 MORE ABOUT TUNED 
CIRCUITS 


The bark coaihinitlon of a ctrfJ of eer'jlu ituitirrarjct cannectEd in 
parade] with s rwiabk cvpmliQf- ia the lurm of tuned tiroijl iraed in 
qiost radio receivers,. Front simple ery*!a! ^ti iipwardi. The tunihg raitie 
of audt a diLuii u detenniQEii by the iFip«H»e »*luej -of indutiitiM 
and capacitance uaei. At the hjde tint*! til# wtirtwt ah’ ihe coil van 
I'.ivs a sij'.iiVjDtii effect cb the selwtMry el |Jib dtcuLL,*0 that 1 
particular bioadcul fietpicQcy Is tuned inlo ahnrply, wiili oLhft mat by 
frequencies rejected. 

In ills simple tuned cireui l ured tee the ciyib.il gel al Chapler 3, die 
atiiul la c onneote d ta ll:c upper nr 'but 1 end of the call, lhc at; 1 cm 
of Hue cud being Earthed, the diode is connected ta 4 lapping puUlt nn 
liw etiil PerForreioftte may well be impiowd by udjusibig both Ilia 
uetLiil-caiti'.cciu-u point and the dioik-cooneclirig potfli. n shown m 

F&4J. 



Ftj 4 1 The rfftfl itf -aft U'j: I^T C*|iJJUiJ. ppin.ti on ihe anit kjlL 


s? 
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21 SLmfrifl Traneblor Radios You Can Build 

Coma; ting tin »TebJ to lhe 'hoi' end ihnijld gfre the JckjeIeiL ilgnal, 
tin Lhe Kltcdi-iiy of lhe circuit may be pm becaiii* of the coil 
n’jfrfflmw invoked Jo Lhe u^hjJ circuit to casSli. CaunectuLU ihe jcrl-l 
fo b topping pouu lowtr down the cod (tunings the 'eatthy" end) 
should tmptare wSr\ilj¥jty h Kn reduce aipial etrengrh. ttpeiatifobUlm 
wLil produce flit optimum ae-riil <wui ec I ing point. Thete vrjJE alto be 
ait opuitum tupping paint far the tLndc 

Faidkij optimum rapping points for th t aerial and diod* 
ewmcctlOTi! b 1 bl[ ttttky on * cime-Wmind enl! since each taping 
pain I tried has Id !» hared by screping off the eninsftL uiJisJarian, u«ifi 
Lhe mt Df pi educing ritorttii turns. Tht iime t/fett mbrp rtwided by 
Fen airing. ot o dtUop. rum at each end; of (fie cod, u=sinr lie oaj^-i ri 
tapping pulnl Tor die diode canneidon -c.g. Wf Fig, 4J. UnleB the 
fi OMi mimber of linns on Eire eoit remain lhe same, however ih« 
tnJucianw- of lhe enmplfflE ca*]. Ml |>e ahered, and thus rii* 
tanpp oi‘ lire tuned criaiiL Saler), then Utc tlitiilc tapping polrn wlII 
be tldfted. 

For Ihii hrpe of ea^erinienl on air-Corcd cod of iqlaUvrty largo 
dl6tnc«r ii ctojer la use . n corul on * cud or pupet lube |u Midi two 
■* id ’ Length: a f hatdaoori <w bu.Ja strip haie been COnremed. The 
windtirgi can b: bared by jaapmg oi sandpapering over tfiti raised 
*e«OH. Snd indifriduij Mer carefully separated Jo amid aborting-Fig, 
4 J- Optimum Upping ppulLt un (W eilalriiihed by pinlptig bared tmtfs 
on tLie (trial' and dlrnhwiannetlltlg wire* Into the raised lectiuti oi (he 
«p|| r loEderULg ip p|«e ireiy areMI}. once they haw been found Thu 
ihaujd not retail in shorting out more ihun a few turns Bt these puinia; 
wtbch wj.l pu-l gTfatJy modify lh# eoti chdutTartce if aLlowcd for In the 
UiJliaJ winding (e.g, add five m Ux lurns to tLic design nucnbtl of 
Mkrindln^s k 



TU»W4tJW| nr StMtmiLOi 

artiqt5€fr4T twis Khp 
M, VS E_. 


Fig. 4~I The eftoUHt tinpir-a poiil on ■ Eimrli call oul jJ4o i. - 
• dnu! bt idilirp a: re.—. i .g luiw an. udl mil ef the wpi±m|. 


Mere ALsnut TundtJ Circuits 


3-9 



■CCML WINDIMO 
ofeh^mteL- 
LED W»E 


Fsj. * J Comuuutlnji of n ili^oi*d aerial pmI, 


In ojK«ed cetls, lire iridu^aiw: on be viikutaled with re»«riiuhlt 
accijiioy from tire dtaitrere: ami numiscr ol tuna IMa also Ft*, 4 .4): 


Li ipduclajice.mini "l.u: 11 jc; 


f? * .V j 
9R it LG f 


there H * Coll la-hui in IncliM, 
j "F eoLl brifilh in inches:, 
,Y * nurpbei ot Lurtu, 


The more uiual form *f tlus fotmula d y 



m * JOI)K L 
R l 


) 


(A worired'fflit eaiireipLo uaing this fotimda la pren later,) Th]» ll tiiicd 
on t|se ruina of the ccif being LJcrif-wtKiTjd J In eTumeiled oopyci win, 
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21 51mpit Transistor Radios fou Cfln Build 



Fit A-t Aircnred nnJ iir«|n pujiftHirT 


IT.e actual diameter (if the wire is no! signifkanr,. firwddttl Lilic coll 
(JLaniclEr a [tamugbly tirjc Ir.j. griftW Ifum ] lnch|. The formula i| 
udI vaJi >2 for r.m.i|li:: u.unerer ai:-i;o:cd ti'jls. ur fur culls wound on a 
isTTitp rod. 

Tin typical tLininn L-ipadlw Ilsb a rsuii,[j of {about) 50pi' up lo 
J^OpF or 500 pF The fetiiiunihip butwtiin Euniuj or mtincut 
/fnfUeriiy arid indue:juice and tapadlacce ii: 

mvmitmvmaU)- ~ ^ * m" = * 10* 

where A * miitcLaftceijMiiicnsJiEnrlntullli,, 

C - capkcrtgriLa \i\ p4»ftrtds{p.F]. 

“Tliis IL ni.nrE ccwvvcrikp lly written u * sojiiUiWl fut ihr pfodaet vl 
mduLOj^ui ami eupHcilajra required., Lr. 

AC * 10^ 


Fui die MnE-iilimi waveband tbs ranjE of frequEdck* roN ntettjii 
500 lo | ,300 fcflf -*niUiF to encanij»Hi ifcii mmge, tfre prGd ikIi of AC 
r squired are: 


tri 300 Uk 


AC 


_ ME* - 
(W * 


10'i 


- 0.00J x ioMippraa.) 


In thr 0 -t A the AM Iweaflciis; band la inim iai Id Ifffl fcHs 
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Mono About Tured Circuits 

be 1,500 Uk LC = x 10' 1 

■ 0.0001 x I o 1 1>ppt»’X) 

At Ohfc tod of the capaci tor uinbifi Tan:ce where C- 50 pF, tnducuncc 

L required U 

0.001 a 1 0* 


- 200 |rH 

At the othni end cif tht oapsudlur tWitUi! *nn&: where C - 5tlU j»F, 
inductance A reqUbcd is 

0-0001 K 10* 

= 200jj1I 


Uspai a 1-in-end .tiaizictr: iO S-iA radius) ind u c-:;l Isniiith of E S in- 
/( 4 . 5 + 15 >> 200 ^ 

? * A“^- ) 

- V 11,600 


- m 

in other worth, a [25-turn Binsored cull f Lbis tizc ihfidd be ahtiul 
jlghl fur euvcikip the medium wurelniii il r itiilcblng u 50-W 
variable c-jpaCittH Tapping point fur Jkill Lcmmecuonl would riombr 
ilfly be oflfi-HUtil of die evil ieriglJi si(sm the Earthy' end 

Aii ;:i j i ^ J ends can also he deigned in Uiis way fur Lung-wS^i 
cm'tNjH Iraoir turni); n: .LucL- wave iKeptibn flea ig.rns]. which iy n>>t 
Likely eo be so poud hetaii* nf ’die lowetlklengr of rhe colls Aiv. it 
higik’r frequeneiei cLc rcflistaj!* of the atpucitar Ja aka dgnifli?anl h End 
id iLuifsfe cajeulKEinn aJ eaii sire ji no Inrita sfihd. 

Till Bfilcicncy ut' « nuLing coil can be tapresfsed in ternu of tli= 
mqedQcatJotl of the orisin*l il tfia4 teoCtki, w1i«n tuned to jeieHixnce,, 














































21 Simple transistor Radios You Cem Build 

»n 4 decrease! with inertMtoj; cod (eu Mince. Tlte magputEcition 
prmtiifr.| ui b rcf.u.iJLE lijcuh Is refereed Icj 4$ the 'Q'; ihi^L'Q cnjj 1 * 
itiux lieHmblt tcf m11u1iiL.11 pcrioaiunce snd iriccElviry, nnJ Is 
fletniiiJly « Jow-thIsUeke ■.'ne. Fa: this reason! Jiiipi= JlflinctiF 
itr-airni cat'll, uiIh,e tlrJcJiCT wire, arc more effteti^e iKmh smaller 
diuneccf cmils ^uiiiig front chiimti wiir Uinrr wire Eiastatia- in trenies 
with deci eisir 1: diimeserj. 

Eqwlty, 111 ? inrfuolaflce Df £ wound east cm 1 b increased hy winding 
it UT*r A nnjinBir=-t™i cure. Well jj 1 ferrite rod. tyueti smaller 
du&iii£!«t Coils cm be used, uniting km lumi. la produce the 
Induclsfu* leijulred-hotb reducing Lht lenflJi af wire md in E«s=«-t- 
■net. 

Ecusiu! Hie jcIimI induetan;? pmJuj-.J li ikpendnll 00 It:? size and 
characteristic-! 0: Hie cot? niateruU wunUngs. far ferriTt-rud atrLib 
cinnat be BirtjJgmd aie hised (hi ^mpLrical remits, at optimum 
windiiLgit^milnliEd by 1 oil and ertur. 

Common uf feintE ri--i nvmlabdE arer 

jL-iH r cjiurnc t? e ]Eng[h 3 iln, 

4-kn.djantEipi ln^»4, $.fi hh) & fji. 

J-li i dimmer [«H£thk- 4 , 5 , 6 . 8 and I & In 




total, zb Off Ei*r,f wnt 


inbns ■ ,ir*L,ze = ws wi=e. 


til 4.3 Med ill in-^ 111 mi. :oll » iiiilirjp on III": iJrrj offar.tr 
■ted. 


More AtWJt Tuned Circuits 
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T*»mo pd wT in- U Tv from 
' f *fl' h*‘ swo 


• rrj TU»mS TOTi L, »M JO 
TomtiTH hkaf tuniwsOW*citch 

fc-K» Til RMS TOIAL, HO« JDS WO WIBE 
TO KATCH JKJpF •£ CVWMOa 


Fit q a htEiUum-wm Winding fwi Enrnti dab 

A Ismp fcnjth enables fnittUnusa zdjlalniraH uT tail position {awMi 
of “tiinuni(i|. r die aerul.t md, 4 J»o. additsnnii ndl* to S« uicarporiled 
on the Mtna md, Lf Hie ctrcurl JtBflto tboip if-*- fot multi-wavEband 
cculs> But II IS die diameter whidi xcaJ]>- deieiruria tltt winding 

ip^Ciftcitiun 

RpcaatrceiuiHUiiris for nnedBjmfWW call winding fot ttiesc [hire 
iiarLdifO ferrln iu4 dLifrifieni tf? m Fig.4.5, kil windUigs being 
enameled ccppet wire- Moraifil tapping p 111 ' 111 atc ' ™*-thiTtl I'rum in* 
end 111 i» * sirtjple miller tu ripettiMBS with dJlietwil 
w id lings -eg ULora turns to em«Tid Hie iwinE^rijrt up^aiia 

tU liiwct fsSqiiEtis**). <st seduong Hi? number of Humic Bitend Lise 
LWWL-ff/.ri.ktr.'i ca^EJgr doiciiwardE ti*. loc tiiglifi-Escqueruy traiu- 

Fetriw-core mnlbi-ul is slso avHtlibl? in tint fonv. wludi ti often 
eihlir tu irccHmnuditt in 1 ji ml. receiver v.iie. A typcil rertsie-slib 
me is 2i in lung by f in. wid?, mith h duckncii of , m. W lea. A 
typical winding tpefiH'icJutm Ls ibswri In Bg*-B 

Generally, tbs Iwnl wavebarsd rliduld be cwTErd ry OrjufiJ^g tb? 
rtuitiber nf tnins Uied fat dn m«Jiiuni waveband Rmtucifti tiie number 
of luins shifts the eowrafifl out mf the itieilLun wa»=bHdd down mrer 
Hie Uawltr band (SO ml and 'ipp-tufid.’ (.1*0 dl). far i4oil-wave 
ciVfEtgE Yfit few turns rndetd will be pbe lied - perhips 1™ tii no Half u 
(k-an-sad the ojillmiuu niimtBr can ooiy lw detac mined by caietnl 
exprnmcnl 

SepiiMle culls T« Hi? Taritna watTbapds to be oouertd can be 
iccornmnduted on die same ftTrile tod and cotuirctcd to- 1 fnmnwui 
tuning capucLiui vtt a wevetind. Jiwittli Fl^. 4^ Tiu» is itie usual 


























44 


i 



I if 4.7 Lricj;- and m nJIunJ-niTr arrlal L-vi (.nruKClmi i*j vj>t- 
ch it. ft nibdL 



21 Simple Translator Radios You Cap Bulk] 

lows w*vtecm. 




f; [, 4 A I n-db :citcI*- - .iu pkil liiul nl 


Mure Abcul Tuned Clrniiita 


45 



Fqji 4 3 1 i jib*’ Inducliir CLurllnu '‘.Itlli ttpfralr coUplltet coll. 


pjucedurt with ip elaborate TecchsT tarpui mvd ilconffiiii; Niiiioij'bul Is 
seliom sirlSifKlosy with lire sbnji^r circuit! because of the UiW-d- 
circLiLt clnai4C1ti , uii& (Ij. iJie mred for uicdeulmu adj.uilmC?it fa P* 
optimum cfiiWttl fM my MngJc waicband wera^c). 

Al£ the rail Cftmtruetle-na so fai Jewtribc-di ire bared on single 
windings (eowrthft a specific waveband! wuh a lapping, point for llltf 
□illpul (diode' cormttUon m the care iif Simple The 

alternative farm » lo profile coupling far lire outpuL in, 111* 

form of in Owrwir-duie, which can comptiK five or mate turmiol lire 
tarue jjmgP *i« W*d fa 1 th® main winding, fag,. 4-B The optimum 
number of turret for Otf ovc rwm ding depends on Uns degree n' coupling 
required, which HU turn |i influence d b>t Ihe diaraclrriiliHi of lire 
fbilowinp Cireuii- The (Million of lire cOupiifl|. CQ|! can ilto affecl the 
pa ifn nMi M T riUuin^i usuiiily Ll is- beat pc.iik.MiLl Dvcr the ‘earthy" end 



4.i0 1 t&mfcnr c raUfUMI tutwem LimaJ rihiilU Mli U=*4 

sep! ef Kcowr- 






















































4fl 


21 Simple Transistor FLadtos You Can Build 

of the mm coll. Both number of lunu unJ cmiplingfsofl position arc 
wbjec Is lor r nperinien1.il aijiatmetd to ublaiit optimum result!. 

SojnetLmcj a coupling coil n WEAim; <m Hie ferrite rod. sc pirate from 
the mfIhI coIL prrrriJriijl a luose' CLnJjdmg-Flg. 4.9. Regem i BthMj 
neeefr'frt often rod"-* »r Util foun uf coupling, Tor introducing 
■reeiibock 1 " bts thefrc.iiil oF the cifoJlt fi*e ChapUr 9). 

Iiiduttii* tourplticg rt ilto a I Jed rruntfotmtr coupling, unce the 
prindpfe of putiitt|i. cwtrenl pener.jied. In une ruU id to mother eojl u the 
Ume, With Irani’turner caupliitg rPjf 4.101 Ihe as-rml cod Jui nr. 
ripping point, ihd la an alternative Id direct coupljiu, where the pent 
tinge of the dxcoir r connected directly to a lapping point on the coll 
There si a Iklrd method of coupling, which puy 1» used tetwtefr 
nji K es in j radio ertc in I - cvpixiiy raupifrijr Httt T ttMltttfluli between 
the Higrt fe-g. EG (Jhe tipping point on the mlfl toil} it made through a 
capacitor, which imtatei the twq stagey & far » dx, flew it concerned; 
<oo3y x-e. will pus throudi the cAfinator}- Ng- 4-11 - 



Fij. *■( 1 Cjjjgcjty LtmpUsf, betwtw owl diciUS kP4 iKkl Itije 
of [rawee 

Agib Uir optimum value (lie capacitor ficptaiiii ai die 
chiraciertiUn df the circuits being coupled. To couple an acnol coil to 
ihe Be ■,! iUge In 1 receiver. optimum valuer can vary from 200 pF to 
tdpF. In genrtlll, though, a lugh value gives belt results 

Dtffft, ttaaisfrn mC 1 . iN capacity c(JupLing are aJteniititej for 
eanne-e ting any Iwn ttupri in secuJ^ers no: JuM The tuned drnui to the 
□EKt-sta.K- 


& AMPLIFIERS 


]t Ls a chiiacLenstic of u tmRWUof rliot li works as ait u?nptifiw uf 
Hgyisds In the must widely used iruideof eonnecthm of Iraiuiblori f nf 
inch duties with ;n;mi and output dicuLEs both connected td (he 
ernitrcr tcouimcai-enuSler ninuc), ihe deptee ur aitipSHlii-ilson or current 
gun is called (he ’’heu' of ilia Ira lists Lor. Tldsir giieu n hjr E (ot 
static forward timtiii ra.no) in tsao&litoe LJurailenities data fsee aU - * 
Chapter 7), 

A bnirc trarinstw Jtnplrl jrr . i’ nn| e k nety umpk-aod liideittirC for 
a p-c-p or o-p-o Lrmnulor. emepl ft i Ike hair tr, polarity -See Fl^. 5.a 
Virrually otty low-power AK tmniliw s^n hr used lit lhi .3 drcuiE. The 
hirs rauJof iRi niuit hav-p ■ pii*tdliig u lc-Hc eloi current ncK 
MC«dlin;| iha itiWMitLissri Ipecilkd. rating Ecu Ihe Tra-nuHoi ased, she 
u.. i u q | cimEii.l fie wing in the collector cirPJii qJne> heinrg leifluenued "by 
Hie vohape of the buttery. 



E-lt 5.1 Basil: i.ii j.N.ri djculm wllll llmple CUITtnl biitdn| Vis ■> 
ringk ttiww- 
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48 21 Simple Transiat&c Radio5 You Can Build 

Knowing ll* IrufliLUof dtarteKtLslacj. a mdlibh: value for Rcifl be 
d] ciliated els fdlowi 

battery volL^ 

Rr jiam*——- -~ 

crflertut cirtwnl 
hallery 

' fe E *-jr- 

wIieIe t( Is equal H>, * preferably JtJi llvlti, ll* jpedll&Hiun feme for 
l c TUSH 

Adli tiring that Jit OC 72 transistor is beib|A itsetii. and the tfcHteiy 
•veil i age II 9 V, specified I i|^m af*: 

/f mtt = 250 mA 
kps P -JU ti> 90 


Ttfetai Uir mavimiHH ipiiri, nnd HI A si l nts werkuLU, feari 

fqj IhP MJkctftr currtnl 


H A 'tO x 


Q.002S 

324 k n 


A iuliablf {jneiferrtd-valiie* resinHii would tiius be 110k, 



i itL 5.: CforVft i Crytfal i*L * ilH Me#* ua*e at ■iripU'i-ilraft 
Anp RF u irtihtdi am be oinl to. TP 

AF 
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Fig. 5.2 ilLfflw* l|J eajTipSeie citntii foe aismpk AP mplifiu of ibis 
Ijpjj. coupled to the 'front nr:J' of 1 htuLc cryrtel tei- The detector 
(output) li coupled to Uk unpllllei vU wpu-dtw C2, a suLtibk Yiluc 
far which would he IDjuF m highd! (f£ 20, 25, 30, 40 or 50 pi)’. 
capidtat Cl COjOOI ^F>raaj/ not l* neeewasy the txnpul laid in the 
cdleeEor rinwit Is funnel by I •< vlvimpuiir.ee jlionel. 

Note ill at the pvf&ily of the baiteiy used lo power litis circuit Is 
tnipnriint {as fat 41 the lmi*fotnr eutwwcSnn la concerned.); aLsa live 
canDcctioru to the «ff?& and C2 (pitKh will normally need vo be an 
ckcdalytk type ro provide dve lilgt 1 !--.^r"Joty vjJur Kqiireri}. With W 
n-[Hii tiaUiiilnr the battery potarliy would be ipvwwd, *nd also the 
diode and tkeiru(ylie«afiidliii cuisiiectboiss. 



M.4Wlt ClnflflWuf 

Rj.oi a, B -c* 1 a nl-’ 

K3.471}* C3, lUlIQuF 

JlqtEi r> VL-lLige 6 9 V- 

The lame type of dtpul nn be UWd In prrwidc jCdlthan.nl 
nn^iCflbtm, If required, shnply by adding snort*! ampSfifr itage 
(E-rp. 5 J). The second imptlJler Has tan be hfclltM lo the \UH or 
baled oil i higher-powrt transisSoi htkiOB ihehi^Lsr nUtpUl pr^sralind 
providing even ptjitr Hipn. Tlie lend IP the nulpui (edict tut j ot the 
Sell amplifier 1(4$^ is piovided by P rreiitoT (R2> fi^iith iliouhi be 
ehuiil 1 he how >^l ic u riif jOvoiw reslstaisce. !■" 4.'' 1 kK aiMi the j 
itagn Caophii by a capacitor tC,Tj Valaa of R3 dept",I, aa iht &rcn:tr) 
UsntlStiit used., and mjy he imytlitna [ram 47H iaJTCi kn, capicitciia 
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21 Simple Trinaiila r fl a diet You Can 0 u Hd 



rip. J A Circuit 7. A.irrliTif r 1M hiial1>]#tVfr Ihllpill 

Tm.ocii HI.-S.St 

TJU,«U<5 JU,33i 

i*,e-wiOiiF 
LW<tip«l(tf, |l] p 

Cl ire a can be IP JiF Or kt^er (2d juF up la 5D or 100 ^iF>, 
f]BctrcJytlc. 

A mere compect tw-:-s f age amplifier ciictiSl ii shown tn FL& M. 
Tl'-is may provt capable uf □periling i small 50 n l<mdspu^E[ <1heci. 
ail ho ud'. Liu cuircn; drain will be quilt liigh, 

Alternatively. Outs ih four iligri of aniplifiralJtii u»i:i. - , Inw-powej 
Iratvittws, MFowirig a baaic "front Biirt' crystal sea. should prtiviLfe 
eri 1 . l|/Jj j. 1 _■ ■* eu la drive a leitaU loudspeaker at the final output, mr-a^i 
u (iij-ilile step-down liansranner, Jo pttjvide an impedance tnaJdk (see 
Chapter 5J- 

SLmple amplifHi ciffiiili of tills type have the important limililLW 
Uul pfffonwwwe of the traiuLilortili Mil tend Its ruy with ten peri' 
Hub, There is iUa thfl possibility of 'thermal runaway' drooping, 
vshkli cap deurov tin rrwsLsrntfi). became as the fsttBir-ji innprnluK 
mosCjSl: tlrf collector chrism also Lends to knejease,. which in lum 
tuifi * fu.tdi*r ii‘,LJBdi± ps JujKlinn tpetipcjfltiuf, to lhe eftctl U 
cunvulalive and goes from tad to w'orsc,, cvcrs to jilt point erf ruining the 
Inpsiitof fiiHipIctEly, Ei n possible ro overcnnir Uiia [rabble by 
arranging far Ike circuit to be seLT-inaaing or *Le. Btahibacd so Ihll I 
c nsluns operating tolLe-cicr currem Isprovided, rrganSese of UlfllilfW; 
lyoc or temperature rcrsntiuna- En other words, ihr workiou, pcdni of 
the ctdtoelrn circuit Li riehtlited. 


AmplH lar* 
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riicmt fbi tnmaibaf EUDpSifini uni' 

TvcIiZkJ vjJimx f ar L n ifr l TflCiI_iur , ri .■c'-ee I nriMri’n 

lb c h itfig*tF 

sa ik 

A fui:he= idvantBga of a liabilLlfd drctaLl H that |L mail! the 
(WtL'aintaisce of liiE amplifier Less dependent Wt die cfiHracU;cutlet of 
hldftfdiui trarulsion, which can dlfler ippretmbLy *v*n f« ULr same 
Lype- Opacity Eouplsng between ¥i,i*ee llhmLJ be u»4 ance tibia inak-fia 
eaidi stage ir.depencknc as regards working, «i|i£t ihan Ktec-depeodEiil. 




FLp. J A CtHxb tj rfjucmn ru'D-itij- imcmfier ueuii WH Inw,' 
rtiidlu m-jiijiwr Ai : trniiimari. CJiapin 7 r-nf fiwmiiutivu uf 
miKhuti t iJJiijiueei! r isdiie*,? 
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21 Simple Tranitfllar Radies You Can Sudd 

l'.:r achieve iluii the original bias mill or Is split into two separate 
TjJui-i RJ luid R3 (h Fig. 5.5). A further t'i... realtor (RJM» applies! 
difu^ily to the emitter, in paiilJcJ with a capacitor K) lo ad as t 
hy-;:£v Tor AF currents. fTranEiitur bi-■ reqUiutmenls. and tluW (tft 
tnuttUfor chanderKtlci, are p¥cn In Chapter 7,) 

A roccivti dc=inn ix.crepealing iwi of BicipUn^rlion wltll 
irtibili’L d drralti followinf a crystal ret front end Is shown In Fig. 5-6. 
Lliji, .it fart, si abort as fir ai Li is practical lo go with such a baiid 
Circuit pLthousJi additional complete stagci will provide more gain 
and p=vMt hitLii uutpui psuwcs, defiocruey |n tin circuit will also be 
iingr-avalcd nulabEy lock of senwli>Jiy un,! gcIccuAty In (lie front end. 
Such dcEkicndel art be'-i iitk&d by modify 1 in* the ttscult ilc^iM i ftotn 
die simple ‘crystal set cfeuclor' birr; 

The amplifier itagefel also provides a csmitnlent poult to insert ■ 
Moirme coritrvi inlo the repeivicr circuit Tins takes Lhr farm of a 
potentiometer wEikh can replace one of the bill mtstnii.cf be placed. 
uj wiles nriih the now of die cunem after the Fl»t m^e of 
ttnplitlcmiufl-Flt 5.7 r Tills will Jrwifuce nurnrml.ro dlrt^tlon over 
the vohrtrtt control rar^e. 

On law-power teefiveoi wlildi n,UtaalisfacEQiy recepilon wltkuut m 
«OWP#| iWtiAl,. n wlinsve CWiirtd Mn > an ttfiwrC^sISr}' refinement 
3iftee 1 ) :■ fertMB vtial ha« ill r*ctimiil eliarfUrtertmei, merely lnrmiiiE the 
Ml one way and iEi= nther will ptadliet change* in Signal ilrength 



n^i.7 l" cci. O s. Twa-Stafr uri'LlVi WlU Whim* .ne,UDfc 


AmpNIlerE 



Fijj. 5.S tlas^ pic fl-irpllflni drtsbli ft* iiznuiier !1'W l»rt b* 
tn AF Upe. [Ml-p traniiitor* UlOWB ta IbtK ducrnflai If o-p-n 
tt.ii lion ait UHit. the fcjKiTr peiatlty must be rTvscifid- 


Pifl-amptifiers 

A pit-irrpM'inr U dcrignid to *HUplit'y tetween the tuned demit 
and delects:i ru«cs The nta» difFeirne* U Uul the rnmalalarf*i 
Mlrvlrd muil be an EU 7 type *|n« it is hamflinj RF signal* Hi Oils lta?e- 
Oihcrwiie the basic circuit b Similar lo that of uo AF ampiilkT-iee 
Fi£- 5JI ■ 




























































6 THE OUTPUT STAGE 


8y i suable choice of traiumtiri, Use jnri-hik: itjjei tail be used !□ 
power u IftuijxtilUT (ktcd, uutj a minimum of cumpMnltl- A lyplcnl 
cirtiujl oF ihia tyjw was Siowti Ln Fig. 5 -i. using ■ higfi-iadn AF 
LraptitLix lor TR1, and a power tr-ansmor lor TRZ. Tbc cnHui 
diaadvanUBc of inch t H-l-up is die rristjvety iugb cmterat drawn by the 

CICCEJJL 

SLtijJe tnw»Utof ou.«|*uli. wuri. with Tina A" optnuon, which m^nnii 
triir the vatocs of bin» «ui signal vctage aippUe'd fo the lrtfiMiim ensure 
Hh*L tii|!pu4Li| t-jrrsM -ilw^i l]nwv I'iq, t-l f-hoWJ a tuuHc Qau A 
GU5]HXI circuir IrlEdrjHiratlng iTiTtifm-me: coupling In a hmdipeaker. 



Kle-i-1 ifci'ifttjw A smjHH. TH H £jiil|'Mi taaittdsw i : 

an air i>ljlirf Leudipeikn imp^'Jfcftre n itHfchei te oulpttl hu+.l 

jciiuueBiwin m m iwfHinww ttwMffiafBHi r 
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56 21 Simple TnnilttOf Radius You Cart Build 

A maw KnqeHnk way o] producing tiEtiSViory oittpUl power it 10 
cmpkiy i linjile Uansiitaf drurr wwidnji a camplcntri:.<4fy pak uf 
tramliSi’TS Inn n*p-n and, a p-n-p &rltEtfd wfcih fiharttltttfcliCa) 

tn puali-pul] confliukiatlaii Hie output pa we* uft^nneJ frnm » p**? ui 
iTiinsislurs in push-pnk ii canuderabLy more ^lap .1 Liable l be powti 
oblalnej from u sin ale tnnsi'-lur of thu mu? type. W ith 'Hap* Id' 
bperaijun Ihr tunuitors uc baaed to nearly cstf-ofT, %o i|lui only * 
tpar^lns: (unertil flowi undet 'quiet 1 conditions. Pash-pull utiipUE* 
may, l-.Liwf^r, all. be deaficd for "Oats AF operation, with ratiier 

kldiL LUiieUE Jjirn 

Ba^culiy, di-viprli'.in la Imwei! with CLanaA operation r wtiiJit i'lati S 
operation provides Urn knveifl eUmcnl drain but IntiiMfiicn itie 



Hf ft J <k'ui.- to I' ill-pull aUl'jll*! Till U Die i!ih«, TAJ, 
tH I jhuJi -pull iiwpiififif, 


R],tH 
ttl. I 

m. i 

n4 r iit 
p 5,5 ft t 

a, id f 

a.JWiiF 

C3.50I*!F 


TP l H dCTJ 

mil cell 1 _- _-j-_- IL> .„-. 
TJU, AC]IT 1 ^nsflEInrtlu, ptt 

LjmUptricei, I n at! n 


the Output Stage 


&r 



fij. 6 J lmi u.t I), euih-|i..ii ouipiii Jill teamJcirrar iwuplun, 

TK! a l!ir inter, Ilk?, 1 K.i, A,ri|e; ur 4JJH9. Trpiol liunjps-Min 
Ml LIU 

PI. P2 Lei rnandi rft [ Idepersluu ufl (> pm a>!UI 
R3,lk CS.G3,4D^P 
M. 1 M CMtipFttlHM 

ns.-eili TJ.cMiijiliiiuiniinfiiEFici 

ID Tli mmfaimB 

jjciuhiLK of ETumiver bKordon preiupir, wliitfl fiati tic tivcrsome 
by jpp]yuL| t illfkl forward or. i to each lifliiiLiiuir. Cui AS oJTcsa i 
compifintis? feeiweeii the two, 

Two iypes of bktk pU4h pull i.'Mlpm dcoultjare shown tji FJ|JS i,2 
and 64, on? wjih direct couptfa^; and the ocf|tf •rtialg tTBiuformsr 
coapilh^. (wilt interstate fbciween drivee and pujli puS in pul] an d to the 
loudspeak-ef- the ■•npling lirtfl'acum' can provide additional amplifi- 
caleon; an oulpul IeWs former, un tbe otluu li-jnO, it ntytriablj s 
I tep-dawq tynu (* tidjirit I lie ] On dtp taker utipnJance \a ilw TE-if.iired 
ourpul impe..iii;ce. lypei of ciictiili liaye then xnri 

dlwdrintagc-i, olibou^l Iqe iLnipler rPEHren aUiiiansltioj citculu ate 
uguiiliy prelerrcd, 

Mitch aJic dcpeiiili on ib-s or quire in; i< it of the receivei Thua In 
ojKMt* * aniHil loudspsakei UacMfiHilJy jo j.-j,, , u;i power-oMput uT 5 . 












































































&fl 21 Sim pie Tran si star Radies You Com Build 

mW nit helBt !■ required (higher rtiJi for lugci spEilupi, af cowcit). Al 
Un ether tatteme. ibCHii ]QpW representi, fox moil people, the 
Ehjr]Juj|<i of jiiihiLrj m lii^-tnipcdnmzc pbonni, an ii 0.) mWi normal 
Hiin^itiiun foe L-irnfuiiahlf listening sad :eady I dcoUflcaUpu of soundi 
In IwjJplwincv F-r my liiteojog with hlgh-lptpeiknce pfasitoi* hi 
B u±|n. eyijml pnifcer or up (o 0.5 mWis (Statable. Higher sayral leYd* 
i*H3t tfiml tu *i»irnp T headphone* but can* of cuurie, he rtuhiced 
fit tin g a volume contEcJ. 

Typwnl duiiiiLicriiiJti of headphonEw. earpiece* anl ljiiipeaken 
ut: 

tfariplma 

Higft4tipedBflt* IJfpe, Ajl. msiscanr* 2.QGG-4.DOD H; Lypiral impel- 
wee 10.000 £| full JiHiIl 

Law-irr.pednVc* type, [() IC- reiiMim* US H, typjerd impedance SOU 
(tv I klk}. (II) <Lc- rwi^fe *30. typical ipipEttancE 120 H fal 
1 Uk> 

Bupkm 

tLgJi“_npedance lipe. tS.c. remlaic? 2.0JU5Jl;lypieal impr-darn. t 7.500 
F2 (at 1 kHzk 

Low-unpednnxi! type, Hi d_c. letirtincc 4 II, typical iijtptdiince 35 II 
(U I kK?|L (u) dX- mattwm 14 £1, typical Impedance 60 il (al 
I klic]; ftlij iLc. iwmiPCe *0 0, rypjc*| impedancu 250 £1 fat 
1 ilk}. 

Ltmdspsaken 

Typical d A resistance 3 I!, ty picul impedance S-16 fl. 

!l Wilt be nbviow frimn t ttudy of ihsj* ff^j ilh dial luw-rmpedance 
phonei, a bw-unpedaflrt Mrpvetf, o» * loudspeaker utLlJ 1* a mts-march 



Fit e ^ LiVeit |i il.ifti mj m.i oaljint utnitnrniEi. 


The Output Sla g.o 5B 

for coupling to w outpvil requiring i Nttoim^edmer load (lain the 
eM Lif cfliHL of the aim pie all'imnnitflf atitjrul dJfflitf}- 

To employ 5u*-jmpc .finer plnrmet, eaipieee or ■ IgudipcAkBr wifi 
output requiting a Itl^t-impedance Iwn3, i ntildtiilf etep-duwn Irani' 
former louEpul traniformn I hum I* cucdl.. The pittiwy of I he 
trinifunnrr llltn proridci the required output loath Indirectly coupled 
t& the secondary iu which u canneded the iua-innpedurigt pho-uat or 
ape afcer-Fig. i.4. 

The burnt ratLo requited ftom the tiajlifurnver l*«slly cjJnilaled m. 


A 


Liulpirl !■ impedance re gul led 

phone or speaker [inprdata.-e 


led In ntuni\ 

In otniFV J 


Sinna typxaJ li ptuformci rafi i* Kid their pH m hilly for mil tier 


ale 


a ir-'i 

LiJtmin| 

dfiUe 

I: ijuvE.i ii' CH I [nit 
loud ImprJctiRI (ft) 

till 

i-fl Spain 

15,000 

J5:1 

4-0 *aapitre 

yrn 

M 1 

1 - j t Sfciin 

7,000 

IB 1 

L4-J1 earpira 


14 t 

LF-.tr car twee 

j.ooo 

9 1 

&0-n earpiece 

ijm 

Jil 

BO-ti hcadi-hnui 

tm 


For other lequiiDif ouLpul f^d unpcduicet, [he liuna hSeo cm Ie 
aakulatel frwa ii|* formula. 


Tun* control! 

Thi oulpjl ratwge after ampliritftloa h-U 'tnly 1» a faithful 
jtprrjduErtloji of hi: original input if tho unp'Hlttt pMncn ih* i*iw 
gain fDt ill sifunli, wliatever llwir frequ«my and rutrtpkiity, Thu n 
arldciii she rn* wft|»i|jiiplE ctrcuMry . ao that the bolatirt of flic Origiual 
aarafl oi speech il upael an d diatortfWl raBilis. If the 6=dn li inulequah! 
at Cuw frequencies. Hie sound reproduced wit] teml Ip M slnny Or birth: 
eturttnofy, if the pirn IS inadequare at flic higher frequcnctci: ibe Html 
it inbjCCl to hoominf, 
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21 Simple Transistor Radios You Can Build 


« 


11 ^ t J Snnfli lonr c ah link. 

An idMjuafa rnewiLTt of tone central can 5c reultfed by canpfl^tirin 
a variable KULtimec [putentlunielerj nni Used cipa Jtut in sttic* thitewa 
the primary lurnrllUiU of ill^ output transformer; or directly ai/foss ihe 
ipeaker, as ihoun Li j Fig- -6.5. 

Thu, m fftevt. forms another timed iucust, thn tesoiiij!,! frequency 
of which can be ajisird fry adjusting lli-r scIlule of the (HjHentlA'rprcer rp 
i i*l' ji dc iiise tlit Preble or t-iss in 111 * output Eigoal by, effwiintiy, 
Hdillicmji anrplitrfijriun- The tone control uti u Jorneati'- receiver n 
uiuilJjr of the* lnrni- Ihr knob connASUng b pcoeiujinieiiF ^iwtis-.ttd 
In leHei with a fUed eipudtor m:r™ the output fnui'ifqtJnfT. TypitJ 
values uiej are. poScntionKEir, 0-51: lined eapjunoi, 0.1 nF' 



7 TRANSISTORS. BIAS 
AND STAHtUZATlON 


The livu uineniinnal Pin ^rjmpnntJiti for rretitMi.r* at* ilnwri ia 
Fig*- 7.1 and 7,2, both luffing advanta^i anti iifejK*YWlW|«. Current 
niar lj tLm Dtnpfcr of the iwo. ilnce it reepairei Wy fot leildur wiiiet 
Jr.tu i ii.iiies the value* Of the Pile CU front and the Operating or 
cm liter Luiaenl : 


** 


= 11jl±*£ 
R 


Ft 


V&E, Itac baw-cmirrer Miltngf, ■< of itie oro«r ml O i rti Ci ’ V for 
g-.nmanninL mmliiari, fp.fi hi l).l \ f»i dikon trtnsUtoF*. In naeffid 
ptsctiM llrrtc will hi; hegllgiWi ttienec in cunesrtl uur'i v-artinuns of 
but will br depth, d-crU ■.-a spreads of Ithe sm.<M ali-iiel 



fig 1.1 Simiile Kirrieoi Mm arcuu 
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21 Simple Transistor 'Radios You Can Build 



Kip, 7 3 QSrtnWiijnil ™LtjgE bin riJxklL 


forward curtrni lnUn or Bit Jiindstarl. Thus simple cUrrerii biEUitig Is 
rural suilible for UasislMOrt vdikh lure only narrow fy-£ spscndr 
Voltage bioring ml h emrtler fcedbldt yield* the fgUovInE raSlnp 
relationship! I see aho R|. 7.2): 



V Vs 

ft l 1 H 2 


Ve 


m . v s 

flL +JM 


- y be 


fhfttfinUterrtinriil Is Uwrefwe: 


, ^ V S XM 

Rim + S3) Rn 


Flu liit effect o( spreads in, be negligible the voting? Ff tmul bo 
Efi'pe cornp^icL] ur,'li changei in I'jf. Aja, fljj mint b* laig? tf chfmgn 
In eniiJIrT nmtill t E , due Id variations in ihe supply YOlupfi Vj, are to 



F ijf 7.7 Suiiflymiflii. *nh..toHiraoc cars pant cl laJuri uis>3. 


Trans I , Bias And Stabilization &3 

be kept ImaJl- In practical drums * voltage drop (I'f) of I V With 
gectninjum, tmipilnri ir.d J V with aiSlCWi trinustors 11 aimed tU 
TH< coltectdE-lO+W* leakage alntnl Is a major faCPCM ccm.LpJbaU(n( 
to Ihe shift hi operating polnii or a traMlltnr, sin-ec tlllh U lis^Mr 
MiuUlve to tttnptiilutfl. Thus Suai stabiliJtiiri no ia nnnnully desirable 
milt germanium tnfidlLon* lire uiual Bf fingernail being a shown in 
Fiji -7 J. SjJcan LnuisjHurt hive nrgJigpbLe leak*tft mnent, vrtn ortf 
llmr foil working temperature m^endilabLltiatltT. H not nCii-nany, 
except Jn same casei whore Ollier chaitcteiistltr dertl&ped in the 
particular drcuii mW wake rt a pm Sen I addition. 

Workinf cJufKleritifea of d nombu of readily SVJllaWe Innsifitora 
St# jiui-ninariieJ. in lire fullowpij iibles, Dala on Other types ire 
Wiltable from thi muiufirtUiC», utio In man y aUpptSert 1 iatal agues. 


Germanium Tj-brtsiiton 


T-l'.pllJ*. 


r ctc ttuL 
Free ffl* 1 

V fB ITMl, 

/ r JI1Kii. [jiA 
P t nu. mW 



itlA 

nu>. ii 4 . 


DTSI 

cm? 

OC7Q 

Of7J 

<X7J 

Hit 

tkTBlP 

It 

it 

10 

13 

» 

33 

n 

IS 

a 

J0 

II 

40 

3J 

a 

1} 

\i 

10 

30 

in 

10 

IQ 

ISO 

133 

50 

34,0 

too 
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Ag.Jlu hrqncncy mipilfcrOffTlruiC, liM^ i<Mte. n-ji-n. 
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0 TRF RECEIVERS 


Tht tuned rtdto iJGq,ii tncy (T^H rtettYPI ta bawd cm 'd&hk 
Unling* - one- bcfuie and one innKitdijilily iftt> I hit pi-f-amplifieT t>( KF 
amplLfiei, ui shewn tfi die bloc* dJaprihi erf Fig. 8 I The two iwntd 
circuit! are titesil]/ identical and. In fitt* lie suuaJly ^dtp# together, 
lolng iwin YHriiUa condemn. and jdjmied by a iin£ie tmtx* taiob 
falthoa oh live crresuti are wired la (he Kpniale elec tried 

pinii tiHhc twu-i^:l eandenaG:- ite Fj£- 8,'). 

To provide eompfcfe nulcbUig of tin™ two tuned ciiOiltV, hi; two 
sepai ite variable condcnK'ts kit individually i/djruM witla Ui = aid of 
tmiUeT 'irunming' EH]*u;itaii mwirtediu jurall-nl wlLh them- Siitillaily, 
the induL-tancxi ui die two tuning c bib ecni-ipJGlinE nils respective tuned 
p^altr can be matched fot identiwJ jjeifurmancc by ■winding rtt end 
fi ji--< i jjl witli jinn-Lull coin, tn thu ttimnar small |Uf(«HKe» Hi the 
actual wiring Up of (be two tuned i itcaiti, and in flJTfcUw compunent 
taUeSv can be hnlnnceJ out for op Uni uni performance, Hill pin far’, is a 
neMitary pincsM in setting up or flJUtfWOT* hie complete KOtat F« l*il 
pelfiKPunut. arid tin be drra ipJiit latiiFaeiarily bn a (jN-amUiiof 
bull- 



' ^amJeu" 


Ply. (.I y^i fliifiarri of a EU-iied radio Ercqur ■■■ V 1.TW] iet*Ji*C- 






























B9 SI Simple Transistor Radios You Cart Build 



Fjg. HJ Daubl* timed cnnj|l with Kf ijnpUftef-lht ‘[mil Mi' 
of a I K T rcahir. 


A limjdn one-triiujs,toi TftF rtwlvfT circuit U atmWn in Fifi. E4, 
Atlpimcui difljcnJt^i arc minunilcJ b> «mp2oyir^ a piasjriicEajy coil 
U, L3, L3 for 11(| wtTNjrii - . e-ltnitnaEEog the- need ta gangca tunLnu 



Pi* t * Ct«mrt H tP^ f«ekisr wnf i (nWmttm c4 

•asnystifciHs Ah Inreftitinj ti-rcuJr m iipsflmeiH wifli ifUnifc « 

njiiiil Hr ullli Ifuiibioi ,nt.r ,illti i »S. 

LI, LI, L3, pfiip ftrlu> TRF coq i;TereJiop typr rtAXi 
Ct, SCO pF vuiH;if L*p»:iior itiutuoni 
CJ, 2 uF 
(t.JJG* 

TK, OC‘TI>, OC'TI, di tii } 1 All tram‘lor feiliMuf R [□ be ■iL.'im ted 10 
match liifiisr mas: Innampnl 


THF R<jcel*ef& 69 

e-apaslort willi Spiral* irirnnfcrS- U ii Hit inlcrfs'iii^ circuit to 
t Jii'Cfimeiir mill and compare rhe T*riirnuin« a^aloit Ihai nbtAltod 
fr •-■Id D Lmuc cry Ha] ke with one iMge nf umplifleilion added Ji ihould 
be iikpmai but Like- the cryilil =rl Will li-qukrc un tffictttlL ealfmJ 
Dctinl uid boodfullL ctpjiccLioas before uEtiiiactory LisLcning; vbluint it 
obtainb il In irvwiflrcflL 





f i|t H .4 fmfr U tt>r*t’EriH.iUlLi| TT‘T ir-.cj^er. l'lirf Irifllit 
pinHr AF krilltttlan liR 2 und Tfl! Hite a«Hn :auiJ Dp**re a 
iacdjpcnLer IbaTCail Il r jihntui 


CI. CA. panfed LMrPm eundetuer I soil pr-'j 

Cl.&tHnF M.IWP 

Ckiipr 

CS. H aJ cicrlKiljlie «, 1 Mn 

CM-GlnF (E4-, d,7 4n 

Ct. 1 itF-elEctjiilylk KMHJ1 

Ot-n.iXlJ-uF W1.CK4J 

C*, ] DO f.F . 1 2 ™lt wn:l:iri TP 2-. ? I 

TR3.IX1! 


Li, LI« Handled renilr aSiiai * m>ticp EaseC?lup!tr *i 
H, Jfl r_rn codon (rrrili il-J *Jlll cnl]E Oppknc 
t* P 3 li I urns 
11, any ui lid di&dn 

14 , I.* can be waiikd n,jcl]> U LI, il.ncepl lh.il Lhtf J-O-NlP 
Wl-.J isii bn a ctiUce till. A dime HmjEti r*f terms rod ihutfli] ftt 
u»ii f its Its CP«. £ J, L4 beini WcKII^ *jiflperibrrs ■□ lhal Itff 
pi-J lbii be did in irJ nUL IVi ii||ijtiin=hr p^rposEi 

t<n)\i>rtsit Toil U, L* *lli «wi) VFttrung rram Li, L2 ind 
■nradited rtmtmillUlt THIl CUP b« linar mill line i)Hirj|i-.iiLm 
|hcsl r AiLlably filCrd uOUnil 14, 1 4- 


























































































to 3H Simple Tra nsislor A a flies teu Can S ulltt 

retfgtmnnre can irt an proved by using, a hlgli*F paWtf transistor firf 
IIHplUluiUtE. uuJi'trr adding, > fhrilwf sti^ or IWO of snipblKHtoM 
ThU rcilowi nlMi'-ii tho »»n* Liner a* fui other receive; i-**e Chapter $ 
A faliiei more elaborate iKf tacult, bud again using low-pirt/et 
Inrutstors, itihdWS In Fig. H4, ThU uses a iMmlitd Uf&f tvd ^rial 
*ith Inductive coupling (we Gkfljirei d). and b jutged tuplng capacitor 

fV C| , C4r 


9 HEGENERATWE AND 
REFLEX RECEIVERS 


la die crystil sen r and tlmufar uinple teecivtrs, s weak RF signal lit ill? 
aerial u fed directly in ih«= dettetof, and (ha es-tnd*! AF iigrtil amptl- 
F«d to liie icquHed Se*rl iu Operate headphuatet or a loudspeaker. 
However, ro amount of AF amplification q fter 4*re£lliMi is effectivn Lf 
the utjj uij] RF iliength la too imnll. 

An obvioni method of ImprCirttiii Mir. *iaie of affiin would be to 
amplify Ltic RF upial picked up by the me rial Jiid tuned ebas if £t/cuy 
pn&iing to tiie detector- Thu it quite j poetical sinnruiL-mejit, the 
Ifniru-diatE mtv m toges beLrip an Imrvcwe nfial la both itfniflfaifj and 
reJfdnviO 1 . and also tyuatifj rf teprUiUcilou Improved. wnsitlvlty 
means dial weaker (more distant] hj.?:hih ran now be tMtiwd at 
gteatet vobjjne; bcHer itleUmiy means Unit ’-‘i-npm tuning, tin he 
obtained, a rwptsdty to elinrioale in i Erferttlff from idjacenl Hatirati 
now more readily picked up. 

Ouidity :s impulse.: beraitw dune Is Sea demand for AF aenpli- 
itcation while ihe UuTpul power ea.n ic-itLiLy be hooEtedto operate a 
I udipralter wiiluiul putting . iy partlcubtfly Iti^i demands on either 
The cffieiEncy uf rn- serial funtin nt the AF impfefier stages. 

An etetnenlaty cirnlU of Lhij ly-e it shown In Flc. 9.1, using a single 
PnnfistoT at j prt-amplHiCT, followed h> u dMe detector This Is easy 
H bulk .ii ni *!iu i|il wi-ik quite well ut mast areas. although s I lit □En-ust 
certainly requiring * (jrajd e&itrnnl aerial tad earth tonne chons for the 
best itiy]!i, jhii mu.it l>r i, . ■ j wiili an intitActuriy coupled tuned 
cirtu.lt 

there In. howv'rrr, i method or coealdeTibly Improving Lie 
peifammuce of this set by tocoipodling rt’pfnerahCTT, This Is done by 
lakun,: paji of Lhe u jnpllfii-d signal = nd reedsna it ba.k inlet iJi? toned 


71 










72 


21 Simple Trpnsislor RadlOft You Can Build 



C1.ll.DI *jF 

«u 

U'.lJi 

LL, L’, iniiucLurljf .cpijjiled itrjil rpils 

n, jhj, rtjnti diode 

urcuil, Wiecs il wiU be tmpliOird a|jfun T resuLEirtgi tn i further 

LmpnjvernEiU in Kl«ti*l^ and KnaitEMjLj.. Cm e should k Ilka lh.nl 
pot i oa much usual in fed tintk.cnuiiiiE I he ^rdiJt to kcon= unslahlf 
m J diciUBlt nr ''■i |iu!j.r 

This ntodt-fkltlLm is shown in Ft£. ^.2, On?' iMgth of miulakJ wire 



Fi|{. O CWrwiii is rhe ikiojH 9> Hg. S.L ^oliwrutd In tspna* 
Ihs wfnMrig lie twliW-1 uUei . in bi lfjiln^ by j. ID-pT « JQ-pF 
trirrmff fip*cW. 
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flAflanBUllVG And ReHe* Receivers 

A I'hhrUC J to thl fj-rsllem) of JjLe 41 m Je, anoLlwi to [lie |np rm| 
lire luned circuit. The fa« emit. of the^c two wires die Mien [Wftiocl 
lopr thni ancri length of ah-ouS half an Luch 

This, Ln Effect, provide? a cipeciuvc coupling for die feedcacSt irenai 
where ilie actual immtitt of Fee:dbacL can k varied bv iwuling Llw 
w;ies MCrt Uglily (Ggplkr, or mi I wising pari of their length, Tina 
opUnLum mUouri! nf 'iwist" cm be kiermined b# (aperini-etil, when Hie 
final perijonswot should be eonu Jentity better llim tiiai 6f Hie 
ui jUjIioI 4ji i l j i i , H^urvrr. llte ptftitftyn of Uir EwbHet! Wirt cmtplihft 
KlWlve [ft oil net MTttjMienls ri critical, any tligjil diieujbaiicw can 
ComUkraWy nudity file perlommirE orctUie dir recriver UxMrilLste. 

Ftyr a nwre itslnl-e itfanffmenl* a IOpP or 2Q-pF trimnier tnpKttoi 
can t* used ttaleiud uf tinned *irei In provide the Iredback coupling 
jdjuirtd Ii* Optimum results. 

If (be ktI doer rtnl wurTi, with ’iTgEneratLr'Ti\ur [fit reisilla are poorer 
■ ham ifie UTigin-a] circuit I hoi Hie feedback is pi ohabty 'nCjiilivt > it he: 



Ft|. QrciiU /i jHmpJf repuenEivB M£e|*N With Jltfkllrtb' 
eoup4ed feeding 

th , ora i tor *a utTiirm t 

CI, iOifcjiF punirig ap^ciicj 

C3. 770 p? le (V.l ^HHnd Pen >dlce b-y esjieTlmnilii 
fi, 3 t-H (l, I & 

C4,5HlvjiF vsrrahir tjjtHJIiJi- 

CJ. ID mF 

a I, I hi Id 4 7 M (Gnd t*¥1 >-nlur b» eijJifliWfflll 































































74 2,1 Simple Transfer Radios You Can Build 

than pMlUY*'- Peveisut nf the coupLing-cof; contvccti om ihouEd correct 
tbit 

Ar- even heirer i| ungp-meni is lo use (nduefive ratiter than capaatEve 
CuupJi/iu fur lIh futdlmcfc, which call be done by witi-djui^ a feedback 
Cod i.m live Unit fertile i■“J us tJic atrial coil A rads hie itrlMcic cal it 
mile by wuidiuy. !i Hutu uf Jfs-Lw.jp wire urn a mmiiui paper sJecwe lu 
Eht liming coil, >0 lliAt til* (iiuitwd cod can be alii up and oown lire 
ferrUe rod The degree uf coupling cm tliep bt iO|iuted by sliding tliH 
Feedback coll up anil dawn Else I od ip urn* iL i position which gl**» 
optimum r«n lie. 

The circuit is aliso modified ttmewbiit w shown an Fig. 9.3. to 
Indsidc i viuiiblr GapiCiLai tiMimMWtl to fin? trfljisjiiui coflrcia to 
KMttL'al the amounl oF mcliun of rtgenetutoe ftfctlbwk IT die sec duet 
not DtciUals with [his- variable apadlur J. to itwutnutr. <.ipm..:1y 
(Lo, fully closed) Ihen Lhe EccdSracf cull muy’ he leveled pp die 
fertile tod (i!le me lively mcree due coil ctmnpchuria lo IJie k« of the 
a: milt). 

This psiliculir dr l i,ii -can are he used v fire "front crii of * received 
Id which otic sir Iwo Further itapes of AF anrtpltfksiii'.ir rail h* added 
(see Chuprer 5). -.nil ivm'Jnirriiy in i padi-psiE uulpul rl' Jesitfd (iee 
Chipier -6), 

The stiper-re-gercetativc receiver 

The limit to watch ootfiniry regeneratiw smpllfieitnwi cam Ik? uuuitri :» 
the point at whrcli oscillation itim. k> i.'iw UK -jn>pliFi::ai« li it fjiu] ihoi 
[fie WfitilJvHy) pf x iCgpirejMive reviver a Unbred by lhn Factor The 
lUpfi-rcgrrtenElue recetwi H a A-vdupLiEiit winch over corral fili* 
Umt&lion by limwhiefiifj. biEfl lire iiECCEOf circuit an ajutnadiis 
Mdhige, of a Frequency lamewhat above (lie mnJ|He rnnge (typically 
betwren ZO lo 1-DUklkl, tli tttch n manner m to vary flue OJWHiitg 
poinl of file deled ctr. In tffcel. ihl- InlertupUofl ut que-iscfi frequency 
switches the detector (origiltfclly adjunct! id be nt« tile poinl dF 
cealLauu 1 1 in and out of opention. The time taken fat Ulc KB 
□leifiataanj Id build-up to theirpeak will be pTnfkTEionfi lo liur- orijdruJ 
tnodulaifd jiei.j 1 (i*. Eli r BF sirJMl f U P by the aerial L nnd hy 
aitan^LTig foi these to be qnsnclied before they s"nn reach I heir |^ak. r 
extremely hudi implifintkni b posslWe-eciUhraient Id a pain uf over 
one mLULon in n srghf slap: in certain Cure;. 

□n thii baiii, the circuit la idea] lur Ulrtt-Mi5t| ihe *ensJU.«t> of a 
reeeimr In i relitlwly Ibnpk- mJJiJter H.iwever. bolh the *bpi 


Rogp ne rati-Mfl And Redex Re-celv^rs 15 

[cqucrnnentE urn! adjuslmeni are io men hit crilkifi, but more advanc d 
and detailed tTeitment of Ihci:- u beyond file scope or thn book. T:.e 
superreBerejaSiiVe r«eiiTr h Luc', is nul pitllcdl-uly vulled foe lhe 
recepifr/n cl normal broadc-iEt frcc : j~ndes- The drcml requiresa ratio 
of itpn.’l frequency to quench frequency c-l five orddT of J,DUO;I or 
[reaier, winch, meaiu thal lor a breaccji! lignii of SIX' - I I L die quench 
frequency' mtial be of file order of 500— 1 ,?U(f Ills, or in. lhe audio bni’. 
A further tlml tallcmti trut, as they are ccmtfztiiifJy oscilljling, they wfil 
cause hilesferentf on oilier rcochrers in the nsi[Jib-:’uihe-;J ili.hou^, 
Hue rlleel can he minimized by niJlabie circuit design 

A further vaiiaii-.n:. which ii even less, suitable for lower radi 
frequencieE tiul agun la eapafitr of g.-. ms cxedlenC itsulls with ver 
high frcqucneiea, Ji lhe wLF„...irin.JUng supet-tcpdiieriLiVEt tecelyci. It 
line cose, as fiie name (mptiei. Hi* aupeM«^»firtl!Jie detaotm tu^ptle? 
Its. own quendi frequency- The frequency of iJiese quench WeiUlliotti. 
depend* mi fiie feeiihad and lhe 'time OMiflanl' of lise circuit, ibe time 
between each fi-um of cucilktion 'trying ae Lhe blpul tigrial Vanes, The 
action ' the iKilklioni is iurd lo be a hlucktug nr 'iqucgg: .g’ effect. 


Refle* reesrver* 

A Teflex circuit wwks ora a rather different piineiplu. Rete h# audm 
frtqitmcr s-iguml fofiowing the rfetectoi U fed baekinlv fl Jrtt ampilier 
iEage< fiw compEetu csroilt shown in Wodt dihjram t'jfm m Fig. 9,4 also 
providing JtF run! AF aMpHrieiELon. it luMik* j mvn c-implieateu c-Jiiutl 
invotviiig a ci'iaudetkhlE iiurnl^r :-f Ccnrspvmentt fcral. m Tact, a rf-Tffe 
i ruisiiife eao b< tt) nd= lo petform lire wmfc uf RF and AF amplififr. 

Fig. 9.5 ;l .,W5 * itnjdc-trarritilor reflex drcusl winch b rauLy 
nofi -enrkpL arid lIi -dLC S? eny to ope rate salisfaeLutily. this 1* actually 
a three clrcu^ 
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s 

ehouit 


XMFtlFEW 

r-^- 

DETTECTC5« 


AMPLIFIES 


»T*e£ 1 J VW1* » 4 


Fie. '*.4 Bloch Cue i'll af a fuiii-suze Eeflai nci.irr 
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21 Simple Trails [or Radios You Can Build 



F:* ?-S ClKtiif St Sir-f^-IJ'uiiJiJLM ?lLrie-iU£T CtHek. rtcer-ei 

LI i Slumlord mill with lapjiinj; pclnE 
C[,SU 0 -rF IndlibU npicilar 
C2, 0.OE 

C3, IDpFai 20 p7 
C4, I.OMpF 
R, J M 
TH.2Njm 

A rather mare rontrimor-iii design il ritfrwn In Fig* 9Ji; llie Tranl 
cnd L Of Oii'i cimitt comptitei Hie lurad sucsiil feeding an RF amplifei 
lUge-- In this type of nitxtH the tuning enU must be- IruSuctiKly 
coupled. The output from the RF ampUftcE' dii.pL:>= what Ls ioinwn d= 
Jk’Af aef&citenrt coupling, i radlo-fraquerucy choke coll l RFC j l*Jsu 
used So ensure an adequate toad irnpedance foi RF cuirenti without 
having, a d_e. veilLafyt shop (t.e. afTwInghlglt resiltBnee to RF hut law 
leausaatic to d-t.). Ttie tin of tiui chok* ccnl also intafl-s that tin pm uiT 
Hie ■mpijftci vaiiti wph. Use fjE-qiLency *f IJm inpyL r tectiue tint 
rticlmce cif (fie ehoks virLcs Mb rret|uancy- Hue effect is nert 
jkcJiahle, but u sdcratte in Uita type of circuit, 

Tli* ouipui of amplifier RF n fed fmaii this itacc into the detector 
lUge. A fieifbact Is uranfled is follows: th*.AF signal passed by the 
lie lector, plus a little residual RF appearing-at tills paint, |a paswd hack 
in the bus* of tilt tur.EJlor in ihe prenaus seub. lhc ,\F fcwing Ls tie 
■fleeted bj tile capacitor C7. However, any RF Is hfHYlly all moated or 
reduced, thuE 11 1 .: traiutslnr Ik made tn perform the- a.ldilirr.nl fmsctlon 
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Fi<. 9 fi Ctm/IE IS, Singlr IrmjiiEw frlSE-mgs reiki BOrlvw 
with choke cnpavilaii-d cimeaitli 


CL, EUT-fODjiF 
Cl, 21D pH 
C3 4 DjOI nF 

V 

C5,4 7 pE : 
Ct.UlfflS jiF 

a. M-eiFia v 


RL, 22 tn 
HI, 4,7 ill 

H3,J,3fcq 
A4,23nn 
H S, I kn 
U, .diode 
TR IXT4J 


Lr uitS LJ, RFC [ehcikt colls} fcwe nuti) 


of All AI rirrpldiei. Dy dioyslslg j mltibfr valire for C 7 a low i .'actinic 
n- Rl ; is assured, but a runJi reactance to AF For ruaptptor 4 CiQ-J oF 
capadtor bis n ttacUacs of fU f; it 500 kill-., uietcasing 1o .1,110.1 £ 1 41 
i kHz, If 5 kHz represents the upper limit of Ah is)jnJl liRsily da be 
encountered, reaettnee will Ixca-riie piapOttlOBgldy Idpcr at Jowet 
audio frcquejtciffF CowerWy, for raijini fi-erpienous above 500 kHz tlsa 
reactance will deer cue proportionately! 

Spe-eLflc allcin For (lie RFf’ P I Or t.S milllliertriea I mil). A luilable 
coil, cm be n ad-: by win ding on a • a u 1 . 1 J : i -, I ijumaicr coil fonuor, 
unng 35-s.w.g. cn£inc|tciJ w.:l-. Cm Iwc 3'in diucrclet checks from thus 
I'liAol.u 01 jbrilltr tai-jjitlug mjireriil to fir loaeilier on (he enil farpwr, 
spicing ll,L”i<i ns. apan FIk-^ ’ fbe tpacc between the chccka Ls then 
cnriplc(ely filJed wills a iwjriLli 11 |i. of J^a.W g. lrenslaljeij wire, winiimg cm 
one layei with turni adjicent, ihen 4 aeccod layer -nvet the (op, and ao 
on until ll.c ccd baa 'mile up to the tame diamtrtr as lih* - leeks The 
coll windings can be hr-.d wills 1 wrapping of eeltulc^e |ut ui:d die Ends 
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21 Simple Transistor Radios You Can Build 



Fig. 9.7 Coil former for winding the RFC coils, 

should be secured to one of the cheeks with sealing wax or something 
similar. The provision of an iron-dust core to fit the centre of the coil 
core enables the inductance of the completed coil to be varied by 
screwing in and out, thus taking up any differences introduced in the 
actual winding; in other words, the dust core forms a trimming 
adjustment. 

All the other components used are familiar, standard types. 
High-impedance headphones, or a high-impedance magnetic type 
earpiece must be used with this circuit. 

The same circuit can be modified for regenerative working as well 
(regenerative-reflex receiver), simply by connecting a 10-pF trimmer 

REGENERATIVE 



Fig. 9.8 Circuit 19. Single-transistor reflex receiver using two 
diodes. 


Cl, 0.01 mF TR, OC44 (or equivalent) 
C2, 220 pF 
C3.20 P F 
R, 100 k 


Regenerative And Reflex Receivers 

capacitor between the collector of the transistor and the ‘hot’ end of 
the tuned circuit. This capacitor is adjusted to give optimum regener¬ 
ative coupling. 

In areas where radio reception is generally good, either circuit (reflex 
or regenerative-reflex) if assembled correctly should give good listening 
strength without the use of an external aerial. 

It is possible to simplify the single-transistor three-stage reflex 
receiver by using two diodes in the circuit instead of one. A typical 
circuit of this type is shown in Fig. 9.8. Again the circuit may be 
converted to regenerative-reflex working by connecting a 10-pF or 


AERIAL 



Fig. 9.9 Circuit 20. Four-stage reflex receiver. This is an extended 
version of the design given in Fig. 9.6-the same basic circuit with 
the addition of an AF amplifier stage. Using low-power transistors, 
output power is matched to high-impedance phones. 


Cl, 500 pF 
C2, 220 pF 
C3, 0.01 mF 
C4, 32 mF 
C5.47 pF 
C6, 0.005 juF 
C7, 10 nF 
C8, 8 mF 
C9,8mF 


D, any crystal diode Rl,22k 

LI, L2, choke coils R2, 4.7 k 

(see text) R3, 3.3 k 

TR1, OC44, OC45, XA102, R4, 22 k 

or near equivalent R5, 1 k 

TR2,OC71 R6, 4.7 k 

R7, 22 k 
R8, 10 k 
R9, 4.7 k 
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+1 TO 

« mx*£ 


I-If. ■a. I-U f.7iVI.- 21 ftl'JI’i' U.MKllZ'tIlllMlLul lEUfUTl n-i> 

liulkenlar orrail ili«pi is by Wrynd. malrh.iiu out tT [how i|Kvii] 
wp:: jrn.il cmli ll n t rrpnmUrD irwrtrr -huh urci ■ minimum 
or :ixn))Drxnli tail b tipnhlt rf umlLcsl perfurTTiEuiic for with a 
cmpitamid. Ma:duii| phoriEi ete SO 100 n. 


n.JsQph 

tnitumiMF 

Cl, Efl pt- 
C*. I Lif 
fi.O.P] 


Al.Alk 

Utinit 

hM.1l 

M, IfflJfc 
VfcL.St 

TA.XAJ03, M iiiufijlcnl 


JO-pF innmr i ciparitur between the tninsixEna culleelnr and die cusir*J 
circuit. 

The output from the rdle.! Hagc may be fed dirrult tarn 
headphones < rh rrc c 1 an-c cirdiill, or tnu.y be idlunred ty u m.uj:i. <A 
tumult AF impltnci I loti Ifuut siane cfrcdil-K Fig, 9.9), of Imtlier 
stag;; if imphE'cation (live-si 3yc ekcsiit), ete, nil the aJdiUenai stares 
being AF imfJEfwr itages, 

Ai wiili lire stmp3et drcuiti, however, iu«te n □ practice i-imi to the 
number of amjtltEfeUJfU} llajei wfmJi esut Uiefully be bJjeJ. f he haste 
three-rage tircult (with no AF wnpiiflw} should give audible head- 
piismt recepljoti op j numiwi of dlffe«i|t tletions. the fOJj-itagr 
assail uienild give good liisdptsope lectplniu wlilr teeil ititiom very 
I oiid, i'r equally' be eipahii: of giving eoud vobnne w|Lh 4 Jouilipeaker, 
depending «sn chaise nf ExarisiLEon foe Hie a.iipltfr.- stages 


Re generally And Ftotlen Receivers 


01 



Fjf. 9.1] CfreirJf L 1 ^ ThrC^tUflibUit Hfplfitithrt KMbrt will' 
I.iu dipnt cr uutpuiE. Tha du^n nf rrprnmUI'.r iirri'- r: «i7[+'Jy! 
■csiilr-r fEcdbazc nth nr Run uipadty fErdSji TSie idvuilv? it 
llul nf iLfEREruuou. 3D zc iJjuirrJ. liimild rriiui- it in oplm'itim 
izziir,:, ter ..ll hrcidorl Ije^ued : c lime.! in With uparity 
repHETiUne., epEimum oiij usJipEnl u usuxUy En 1 npnttte frequency 
md NEfdi In So rEidjuiied when ihe tel |i rmtd (0 I djJTEiEut 
ldatiulv Hit ^|| (Lit U J 90dum wlmHni &( U*wi EiumcllEd. 
imi t jr 1 'i.'lR. 1 ]. i niEfer rtmlE unit wirh r.. 1 jip..iij pumj fl to 10 
lUm'nii tp.ui Mil- earthy* Hid 


Ct.SSOpt VH1,1 k 

CJ, uO'. uh rit I, JK313I. ot«nilHd#nl 

f I, 0 05 nr TUI, 2K;93&, dr ri| -Ivdinli 

Ci.JSjiF 7HJ, AC121.at cijullrtlrnL 

H t, 3SQ B l-.'iiil i|u.'nl it. 1 Eli 1 ft 
Ttl.l 1H 
HI, LLIi'i 
HS. HO 
































































10 SUPERHETS 


Hie sajpejliiterudyrat <tt ttip&krl iECfJvei Hurts an. j more carrplitaled 
jwlrdpli Ilian cuter lypsi ajiJ Insotva mm singe* and mo« 
ccvTiipijiianls- The H.F signal frctttl Use tWtetf circuit i , combined w,|ih 
anirthej HF ii^nul Brnciuted a. b> -i! ttiitklor in the mnm iljtlf lit 
a mkef pc raittn-JtF itapc Tint lUfc Uisn baa an nutfuii triddi la i 
"teal 1 frequency^ Mjpa3 let i hr titfiirmr* between Iku i-.ro si>:n ul i in it. 

"dil t mitff' frequency 'beiaijj ailed Iht intcrmeduti! frtq^Hcj> {3 F t 
Tte IF aiJtj.iul from the tirlxer » then amplified (in oiie oi more 
before being pawd to the second deteetut iup r where the 
tniidnlaired IF Is converted i-r. AF oil'd sutiiccicC |y Ftnihec aiages dL 
Hmpi(flclliDn. The aeiSulid Ml s; t.iL ii generated wiibrn the irceltar 
itself by the IIF Df IncsJ breilEiiloT, implied to (he mbter, A block 



Fl|. |D,1 Dtirefe diifnm ii ■ wperhrl .JM'HII F*«ihars of i 
piopeirtl&n sr the Hfniil iftcr drtecjum u u*3aH> mcf 5 iir> Id 
JfMi .m ttinnf lipuui uid prtntif llitEnrlinli tltwfih 
■«'- r iT.: d iJ inn Ttui Ij Irjwa it idltiiiu'ic (mu : n i i u : IaGCI. 





















84 21 Simple TranatelPf Radius You Can Build 

dLmrmai it ihcwtt In Ilu 1D.1, where 1L Will be si-nStoed Lhat RF 
ampUficiii'ir can Hf iln he j^I.rJ at'lc: llie tuciMi) dieolt, if required. 

The principal iiKanUjUfS offered by the super!I sift that the cam 
uid selectivity ebrnmed front ibt If amplifier da nhl Llepepd on the 
fracpjeBcy of the E:pnsl m ;be> do with "plraighr merveii, Alto tha IF 
u±n he nude lowrr than the tfptsl frequency, resulllzis ih luglrej ftage 
i'ii:i and a narrower reipniiie COI^c, Again, too, since I be IF ampliflei K 
dealing watii a couitint frequency H --an doipcnse wllli vasulrle 
apitatori, reducing the risk OS' UrtWltKcd feedback and generally 
making the ifioetvej- Fom crltlcil b design The mML|i diudvantawnre 
the higher COtt or aurii j eitcusS and the neMfciry of adUevbg. pippeE 
■hunminl, 

Musi commcsrid ddmfctliL ifoe-Jvers are ol the sujmrhel type SrecaLias 
of die superior performance offered ind. aJlhou^l tlthM tttTOfl 
catnpffjc,tlw type is-equally wilted Ju amateur conitESJrticm. 

The UflUHl IF employed Ji berweeii 450 and 475 kHz (455 kHz It 
mure or l^u ittncLiid in this, flflantry') and the !F amplifier is tuned to 
the ;p*:ifk IF aitlJifloyMls Lhis IF amplifier Unit employs one ar mare 
itagH 'jf RF AmpljflcitiOii with Jijlt J i i^ru np,- A If rile thought will show 
tbit to'feed ' the IF amplifier c-oriccfiy It will he necessary loviry the 
local ujdlUM In step with, lie tuned riicuil- Thus If Ihe «crim is 
designed ro tirire ewer a rptigf of from, say, iHM klIn Tn I r fl-00 tHi nml 
the IF Is 4^U klfeithen fire oscillator frequency m.ni ^1195 from EM'* 
470* 1 ,270 muo I.BDQ *470 = 1,270 kHz- Equally, to produce the 
sine IF response be lace] oscillator coutil be ml 10 UDO -47(1 ” 
330 Udi to I ,BOO - 470 = |.»H JcHz. Thr mull wwld be- the sum* ■ 
far n the IF nmjiUfler was concerned; in practice, however. |i U more 
usual m esubJilh l he loc.fi aicLliDlor frequency ibonre file iicni 
frequency. 

The converter Ihus ACtUilly Eeceives ewo RFi: the signal frequency 
which can be jesljnakd Fa tbd the lo«£ oacsUalor frequmey F'jj. The 
following tF amplifier tEu^i i-. tuired to a fixed frequency of Fo- - Ft = 
F"j thr IF Lor l ; i ■ Fo 1 Fl, where the local Mediator fr«L|ueficy b 
chosen to be below the Eagu.nl frequeitcyji arut it ii she purpcee of the 
conwrlrr to supply !his parfi-nlar EF ai its tjlpul by a p-rawst uf 
freqiccncy eon tarsi on, 

Iq fad. my mdllileit KF will cause IF tMpanse jI two ai^nsl 
frequencies, one equal t® Fi? - la Ori>5 Uw other equal to + Fi- One 
wlU be ilit real s^pisl wqnliwl, e.g. the corral value of Fa for the 
station reketed, whilst il.ft otlirr la an undesirable fym ife tlpial 


Sufie^hets 65 

To dwlfy this by a iHinwrfcaJ: (Miapk, irippme slie deurnl tlgaiil 
frequency h SOO fcllz and Uu: IF 450 kHz with lire ImI nsdliaior act 
aboee (he Impul npial frequency. Toptudnce tin ilecettuy IF output 
si fcofl kH* sigjtjd Input fire local mallasw will have to he Ml ftn BOO -t 
450 * U50kHi Euiitly the same IF output Will be ptoduced, 
Isnwwer, if a I .'50 *■ 450 = 1 700 kite input slpiai si received, since live 
result Of ffllxtof WQ a [lain bt a frequesty of 1^700 - 450 " It 250 Wtte 
An fEsenttal p^Aum cf sariEfactCHy working, therefore, ti pond 
istcfiVtfjr lii . 7 dat Ea reduce the rerponw to lilsa^r alffnnla tu tienJlgjble 
effeett. 

TTbs signdl-lolmaEft faUOn eh Imn^f RtH-o W 11 la tnially Called, 
depftnds on ibe satetifv(ty of Ore RF tuned iUculta preceding themEKef 
or GonviEtri At ibe Hone Mnre the higher lb= IF the higheT the 
ratin i since rairinj tire IF incsease-i the frtqueiiry separation beEween 
sipuii ond image and pbiE! thr latter faTtlsfcT away r«itiv the peik of the 
tthonanco caimeiof lll4 nlHitaJ-freqaeiwy citcuit?- 

'nre Ifiit experienced jmatEut-Briif cectsinly file beglruier-is uaually 
nelirclaiH to tackle wperhel fanatruction because of die many 
coEiipkiitrei and large mlmbef uf toftipEMieisls snvulvrij, paiOculiiJy in 
Htignnwbi, in ftl LI’,e rircuJL WUrkinj auifac-lopily Probehly Use best 
approach, until experience ts pinnl wirh supeilrel behaviour, Is 10 budd 
fjotn kits, which itidudt pre-id pied IF trsBWfoinseia EIowcvet, It la 
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■J. bo be IoL'JwdJ by jr.y csliqble jr^r pip :uil 1 hu 
uri n^p-n Luiwiion. 

V H ]. ! i. p.ijmlrarrrlcr 
Irtilum con trap 

CI. n, jcmijed urjim upadlq 

C3, S (jri h-F 
C*, CLOU ul 

CJ. ijjr 

cti, iicn jii 

ItTI and IFn.ntWrillK 

II imufiirniiri 
OATDur equnaletil dimk 


mi, 3WBJ4 
EH3,3S2^4 
RLJltfk 
K 1.7 I. hi luglur 
ft.\ 7.2 k 
TM, S'JOk 
R5,3flk 
9h. 3ik 


Jkraadlc to pruducc h wcrkipgaipetlwt cLtffljl bned H rwo Iransinryiri 
and a dinde deuetcir, ^llli pultoMy iekciEilecimtKHUnnit'rjr HecritKil 
circuit c-liMnejitt-iHiisUjf I lie fisnfieit limlfli dpfldHJm locul uvlifiMCir 
Hid IF Liuafivirtscn, 

A bMk siijKihtl "frcml ur4' mdmihij miitd circuit toot] ukiltHur 
and LF ttan5fi.uiv.il lieIuhvii in I ^ ICU Lt tfthe umbigtoil and 12 Li 
the coup].n,c coil fuadli u, arid nn u feaTite ililI). LS ii the local 
■ i5cilldr>ir ooil b IndueUtraJy euupfwl l>i mi-vislur TUI via Li unit L-i 
The i-saonant Unquendat of these two le^uIis ;u* Iuned lijnujraneiouuly 
by the twin-ganged ainahtc cdjstdLuii Cl aidCl In a pii.icnl dnrun 
each vari-ble «paei1ur w thirds have Its own triutmet cagifcaEui, CT5 aud 
CT2 inpiiLiavelj. for line tnminiiiE, 
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f-*nwsior T1U U rl« tlriXer nr aMte^i*ilr f>?queriey‘ (-Irsdjsrr. the IF 
signal being selected by (he IF i fcmifermer iFTI. 

The faUuwuij Retrain, ied from (FTL hk TR1 ^ an IF implifer. 
and *1 eu prnvtdr (he AF iu;l Lu III d the diode iteleclar vJa a second I]- 
liaintormer ItTI liir whole d this circuit it shown in FL§ IQ 3 An 
jdiJitloflil s.tBgje o i Ii in phtknti<m could be isduded, gild also a more 
■ iifihuucjted i'(. 11 iut ii .!■:• Cojitfi-hi practice it tn I'oik-w a ausglr 
ul AF aiitiiliiflc.a1jtiri by .i pUsh-jKill output, with ilw dikrr tnmLaloj 
|nr hi>?i gun, anil use output .nad tormed by the primary m'n 
pfvttMfrlnUng irmijfijTtnrr IfoWcvg-i, Jcepping, ’he number of mnt- 
p ■■ k 11 ig i* '■ 11 vi!f| r» i minimum and umjic only two IF Irajiiiotnims, 
cCmijiJ=T»bi|v BintplUies both tons I rue turn and Mijmiuejil:. 

Correct uBelong the aenoT- ind rseUlflior-tuuBd eireuitt to 

(HQintEiin the constant IF djffeeefts£ cm be ehLumed by iHirln * lunltvg 
crapac-Kcff wllH specially theped vane« for rite MCilUlof clrciitl. oi by a 
L-Mwcfiboiifil pidded fiajsi 4 1 oi. Stray cipwdtiurc between (he aerial 
nnd o-iLiLlinm wcn^i ill (hi tuning capacitor can form a path Ini 
un wan Led feedbuk between the IWO ieclloni. la n screen it UEuaLly 
p'amd Lt-swaoi them It) i reteni this. These eflcctE can dso arue 
belw^eri Ihe vJtelCCIOliKtmg Hi Ihr WAVEefungp switch,s>thcic iv.mi 
he kepi n lll^rt n poesiblr lor if Compleiely inLcrparaied. on a 
tilshleij iirri ■ ilir circuit elenenu kepi ihorl a J well ipsdd hi 
£-3 uii mite ^^[ipciry effete). 

In a|j ijaat i, ff ^*| dkta i Ihl typed '.isciDilnr indniUtEr. Hie Uni IF 
tiHafotmer recti vas j n •. nr of focal inc ilia tot rtcqucocy. sigtitl 
I'tequeocy ii'.d the sum KpmS dLlTfiKHise iif the two. It is the refute 
necc3iaj> touie a e*p*atoi ucrt)i« the primary to produce an LC circuit 
Lu rcsroiiala al Hie IF Hill cipncrivu It qL' Rued value 1 matched fo the 
inductance ©r llto coll), who' .my adjushnenl required fur aligiunfifn o 
prmnuedby an iron-dust »« in she wJl enabling the JiuiuclMJiDe to he 
■nried over I he necessary innue. On w I be t^rrnll LC value Ji ns been 
jrtjpsted Itr « isiunuil Jrei]U£tKy CMitipundrjg Ur tbs IF the tuning 
reattUH fined. 

Oulptil from Ihri flaH li ari AF itr^JuJitcd IfF sipial H llic IF, 
whid< -ia> alter tmcji subject la ampbOcalferj 

AliiTirpvnl will 1 Eimpk cLreuiti ifcnilti be quite ilnrchlforwird and 
can b= dortc wtlftnnl Ihc aid of a tigjsul gr™srttoi. F'arbrulH care, 
howler, n:as l lie uhen not In cu'enigiilEn tlia tumn| skip in isriirijltire 
eolIs us these pri easily janmied, resulbng in pnrmaiiatn datnagr Mi the 
coll since tl wilt be sirttmtly tmpUisibk Ur reman Lbe cote without fund 
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21 Simple Transistor Radios You Can Bull'd 

remtilrihi; IJw cull Prom die ptlhlod circull. us J equity idois'iit 
bnpc^sbpt to remone the toil without damage 

To alien widuiut d sini^ gcnemtor, the scL u tinted to Lhe itifchwiy 
point on din L ii u ^iivehii:d and the core of 14 adjuuted to »celw BBC 
Radio 2 Hie toning control should then be ldjuUed to ) lie higher 
wralength end of lire medium wuvebfcrd and ike c«es or MTl and 
} FT2 adjusted for masiatnim output. PurtJwr adjustment or lulum* can 
ihrn be mite by eliding Use tttial Coil along the feirjte sUb, o if one* 
Ik best position n fousui the ileevs should be fined w|||t ! i 

cellulose tape. The lecejMti should then ho pined Id Win appiav- 
ImiUely and cipadior Cl me in tilmmnr Cl L jJjiuLpd until as 
identifiable itatlm is retired. and tiirn brought up to misuiiiiLm 
vaUimt by adjustmEiat of capatHor C2 or its Irlmmer QI, If neceuasy, 
Uin alignment itajtei ahem Id he repealed tar Use medium wavuMui! until 
j II lEjtlont nie rncelitd Bi good slptat itrenglli- 

Uiln^ a opil llc- i cfiti-.!, utijiimenl ii eves limpki Mid jirun p.rsjSEve. 
The tvailc prt»edu:e should he 

|i) Tn|*Cled tOO kHz. nljs.it ijftlnit Id corrnpond to the 

end of the (medium) '^avabajid- 

(L)3sJ*eled Mpinl, 470 ItHr. 3 d],^f I FT I and 1FT2 L-orts for 

mflihtiiHH i mjI' pu i 

|IL -’ Injected tlpraf, AilO Jcfft, adjusttoil proiiion on fen|t* rud for 
basi lusutLs, 

fhr> (nj0tf*4 djjnal. 1,450 kfU, adjust Irinuucn CT1 and CTI lew 
maximum output, 


Mui lard 6-trammw receiver 

This dtttgn u for n simple portable rreeiYEt using 
(TinsljtoEi uhL a ipi|!!e 9-V butter) with Jt»mfornnerk« jniih-pgll 
outjwE The eicaiit la rujLatik Jof making aa i meStuunLre portable 
Tecrher with i Ferret nib* red serial, or in mink tore .ire |l jiie-erEed, 
Hie standard IF of 470 k-H,# Li uj«l wills Use EdcuI dicIIUe..h frequency 
abuvr ihe signal Frequency, One OC44 od two 0£4J lannelHur? ate 
used in Hit ml&rr and EF (lagpfi- TTie dcLeu tor is a gerttMtiLutn L li >1r 
l>|n OA70, Hie audio it*f& eurnprttf uPf OT7J [ruoautoi d:r -ip a. 
osaidifi .l pail ni QC77 tiHiialsJori. 

The OC44 operttei jsi ^If-oidtlxiinp miner, with R.F ugnall fi■ m 
lhe dcnJ tiiuplir-ji, cnil fed jtito tha hast <>f rhe 0C44, JcjJmq Jt,< ?Jst 



L Pn 


S 


Fill ||i 4 Ctrnta 74 MuUjiJ disifii foi sis Uicsisliir HipEdicl. 7 n [cramp cf irmliiFi njrKi-il •Mil ii* i^u-tlLk U hilIiJ Ve 1 (<i i»jii. 
Ql hues 9I> per i:r^' 
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geneiilian uf bud ■'■.iLJjtioti Teedba ck from die allied tw to lJle 
l iiiit Ice The IF n ieJecLed nl the collector of the QC<sq by the finl II 
tramformer T3, 

The IF amplifier COmpriS*! tutu QC4J 0Gmin«l-BfflLt1*t titeunli 
(■pouting uuila in lined. with the choke of bon dwld ill crtnpiumb .■ n 
Vthiten quality and seJectiviiy. The third II' tramitninM T5 if 
tmuneeufl t-J the 04"?u diode tkte.uw, with the ri.«. uulfut fed bfvh 
tC! the first If 10 provide HulomatE gain ptaitn^. 

LU'iil'k'Hihed- IF tHHifcimeni ai? SKmeutiendEd Tor optimum petJor- 
miute at rtBtrdit f/aletponw atid image tej^iiop. 

The das B tramfunnerini uulpul Slogf requlter-a luuihpetleit with 
a J5-J3 speech cudl to provide the correct iPad fstr art OUlpMl of 200 
tnW t with native feedback applied tc the emitter of tile UC7S driver 
front Hie tou speaker terrttfnal. 

All Mtripffiverit nil net itt Mi own cm the dreuft diagram (Fig 15,4), 
The vnfue L if the tuning eipadtjnte iH iloe critical, but crntSi be 
tdffictanL to provide the desired fiequej^' coveinse. The mtUI section 
has a capacitance of 175 pF and the tudllnor ttfilbit a ttpKfl rape* of 
125 p?. A iCKtn ihcnilii be used between In: csctlJalor and aerLiS 
KeLlOfli of she tooinf capfcitoi (Le. the tuning capacitor es rpttifled) 
IQ be ftjr: Of ehri M.jUng mi deaiied feedback in ihe deceit. The 
pe&ibiJity of feedback will (* ar iflutlmum when the receiver t tuned 
1C ilk highest frequency, irrd will ufo> L* IflCiCjifiiS when the tuning 
capjci?w his a bw value £e g u typically ifie eajz with a miniature 
s ii rJn h c ap a ci tor J, 

A mini-icuiked version of the Ofiflbtu] est^U Is shown bi Fta-10-3* 
rigour with bU component votueE miir ked- Here the OUtfUl n ccduied In 
100 mW driving j 75-Tl iputiiture speaker Current cohsompi.Ji.iti of this 
circuit if reduced from 9 mA zero ligr.idi 25 riA average, to 7 »;A Mid 
lSmA h respectively. This minialUriced dreust permits uf Further 
modjfieaticBi by subFllliiEing a Cl sic, A output witii linmfirrmei drive to 
the ipc-sker, m (hieing the nurnlxc of trajurstori required tc five, but 
increasing the battery consumption. 
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■R COMPONENTS 


The foLki^ng. JfKnptjnn* «■= ifiteildfri to hmJitirbsi madam wrlnbe 
vaijoua b«]» component ut-rJ in miiu tUnilrUitfoo, Ji wfQ »s being 4 
useful reference when refecting curttyuienti ftn nuJdflf ■ jrertJcuLit 
maul, 

ftgjLltort 

The first ihjna lo remember abml reiis^nri H thar itialff u no 
Luillo'! 1021 or thdf arsuil rnslslziice *ilue; »?hfi i i:) i nuifh Jtid_oaL i-lji 
oT Ute pah? r rating. Transistor circuit! opereie With low power riii[ 5 £t 
JIUJ pa irttBl] (fhyalcBt} tfdatoi ire cumrrumljr employed- 

Actual JLisfit of resistors uncc from 4 mm long by 1 2 rant liuracrej 
{With * power ntmpl, Up Lu about 50 mm Jcmg: b> Gtiuti 

dL» meter (wi Fh x ?-W powai rating; and ncn larger in die <Id-faahi ned 
type f»F Mtbutl tod i-iiiam.i!. A tPmpMiioc •at modem raiUm adjjen ll 
given tn Fig, 11 1; iHie dmesjn h alaa a usEfnl meibod of rdcni Hying 
tiw virlout type-: ui tmalur^y iii«lr tti^. 

There *rt five main rkjMi of fetation, classified by liielr &m* 
ltiuciftm, 

(,i> .Hr/triJ&i-ctrb,)*! type. lil*LdJE> a rod made i'rCun 1 mixture of 
carbon and binder fired into • rigid fam This rod ii usually protected 
With a Ucquet CJMtsng, oi a pPpet or ceramic ikrrtf. These are sii* 
□Ed-fnihiojred ty^re which arc still iviUiSiSr lUKially m ‘lUfpJw' tlocfc) 
and jjt Eultahsc for any iao:i-cJilieal circuit. ftjtmgji are usually £ W, 
i » ind 1 W. 

(II) titgi-ushBlfy mtXM rtsisiftt. much wilder Hnd compact, made 
from cirboti film. The* art inlJititu i e mid sub-mulialurf In sue sm) we 
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f If. 11 1 Jdoiliim re*j-lon 


Ja W tartran-lilni 
W cubork-Mm 
; w wjliuii-jjlri 
■ j ^ nnlii-fil -i 
ft nj'UO'ffflJro 


6. i W (Mri-«(kte 
I,3 W aiban-tuni 
9> I ft *i*-™ind 
f H 5 W trirt-ivDviul 
lCl, T W »ut>wcu[Xl 


thf pntfrried Type fur general me tatfgw vf Hi-eJi good stahibly, Jo* 
ihjLh. und quite k. w cu.r Anting ait usually ™ ft 1 . £ ft- i W e : W» 
£ ft 1 and ] Yr 

(i'lj iWeHaf-jEfei rfsiifiira, which nr midp by depeujun^ • lilrri uf 
PlGfcekitiorrmim cm «, hl^Jcgradc ceramic body flsiij Then cutting a 
klical track through Ihe film 1o produce (tic ttipjljtd reaislmcc viliiei. 
tnd caps art fined Id cony liic leads and Hit reltfior body is projected 
try i lacquer coating. thf* ait much more stable Hum cuban rasjfiun 
but con abuul 1'our lime*a much. Ratings are from. ^ ft ujuairdi 
0*) Afrfafcrridlp rrilitan, made by depufilipp 1 film of Ltn o.xlde on 
i Special gt-au icid, the ft'frutc being juhfcqumily coveted with a 
hett-rcEklaiK culling Stability u again my high and thu Type te 
irijtually pr«r igainit damage ilLn*j£ls ttVedsealing (e. j, when soidcr- 
iny *nd 1* aki unaffected hy iimpnert, The uhloI ratiiiL(j,J| 1 W, 

0) Wire’ wm.ml types, generally wtly required f 0 r jpwiil rirailti 
whew Wly low resuuiflM tahira are rerpjJwd md.'or veiy JtigJi currents 
have to he carried. Typlti! rstlltjp may range from I In 5 W for a 0.5-11 
retutor ft or mure for higher resilience value*. 

RfgarJlrts of size, shape and rypr?. (he unral method ot marking a 
resiuw midi by eotoured barj.i£i <m the body, re H d In orifer I , 7 t 3 
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Hi I I.* Sl#ft4l|i| lesLtbjicQloar 

from lbs hand ncatust obe cnd-Kig, 11.2, The e^uivilent value ts 
dJeiemljied by . 


Celnm 

1 

piuTnl 
flilltE Hf 

j*ilstwc*' 

vjduf, 

3 

pufi. IKOM-d 
il^HEE pf 

icsisuii’c 

>jlu e 

3 

pH' numlm 
uf riouf hix m 
pul nflET Flttl 
two- feu rn 

II lick 

0 

a 

tMHW 

[Mrju-'n 

1 

l 

0 

Red 

1 

1 

00 

Ltunp 

1 

1 

ROD 

Yelic* 

4 

4 

OOOfl 

ilteen. 

1 

i 

OOMO 

Slue 

6 

[p 

□Kim 

Vinfet 

7 

7 

5MM0 


S 

8 

nniKxinflo 

While 

I 

9 

OOOIKlIlODCl 

iLxatnj'h railitci cal- nr i*dfi ItHd $i Prw«, Wire, OruipE 


frown 

Bin* 

□nupe 

ih[u; reid a 

i 

i 

IMO 


i.a. ifi.aCo n or \* kn i*dniiitwi 


On seme iTl4-iype leiiituti (he threr ed-wi-ra applied ui a 
different manner a tbtowtd body, coloured tip and snhuicd spot on 
I he body The ende la then lead in the order body h Up, tpmi- 

Mmy renin on hare an additional f fourth) eolouiDd band, ^hieii 
capiesses due terrmniPr on the itslaliH valy-r. The equJvaleni i-derime*? 
in in die seed are: 
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SiliifF bind 1IJ ji-rr .:tii t fLij p'aiici 
C>dI d band. 5 fret a»tv 1 ruirrincc 
K«d tiHmf 2 per cent tulerwdjs 
Hcawti ban d \ per cent taJenun* 

J™ m '* c "»* band (S p*r ent tmerwrj 

* J! built(10 per tent loleranne} jrE uti,>J 

cpul^.i foi flentral use. ftnsi Mcrinoei fied 0r b[own bind) tm act 

**?*"* ■ * M J* 1 fQr =^1 tfeBiiti No fourth t^J fa,J to a 
Iflin-rinae of 20 per ^ 

OtheE nijadam which rosy be fmjntf at coliwrcodlhi ue: 

ir wferwi fw* band JndKaiJuf a Itljh-rtibjllty typ«. 

* ^ ^ thf lmt CDit>iir hi ' iAr Lll “^ 3| ' n » B w L«^™ind 

Sumc typn of modern mletoTi ait n^l coUutr coifed hit (cm values 
atf . ' rinrKcd ''t^iLv (in lo tfum In i^ruben ,.nd fcUnt tfumbm 
Endfculc numerical Tnluei uni fewwt k,4ica(c mutBpEfen, Til: 

tf = X 1,000 
1 * 000,000 

1 uteiHWH arcaJw by ■ wcaid fafe N 

Af * 3(3 per kih 

ft = 10 pil CEflT 

■/ = 5 per ciiii 

W * J J per cant 
C - 2' pci emi t 

F * I P« corn 

The nm letter I'mulfipllH') comer jb a pwitrari wJdch ftMm 
the drama) print Thutt 

latUiit 5A [feslpialn5 X | *5H 

4A'f ietJpuiM 4 if 1.000and 0.7 cm 4.7*11 
destgpatM * t ,000 oi fc2 kn 
Tbe tofeuncr fetter cnfirtnl 13 b ?nd, r.g, 

4S7/ ri^eaiu *4J-U2 reality unib 4 3 per ecjrp tOfamM* 

Aliuo; [Hj*t(.hi tafirta are also nurnmUj' baaed w pmfmrd ntmtm 
and pul rknpk irtlhinrtfcai strjn. The reason for Bin |i tbal mefentd 

ninnbei itept gfre ipprcULklitolj fflaium pernnhyr chjJLgjf fa 
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resbEante from one value to rfie jidkL TSb usual rearslance valuta 
olrtailiaMe are thm: 


n 

fcn 

Hit 

ir 

1.0 

14 

13 

u. 

1,3 

IS 

IJ 

14 

St 

U 

I-l 

22 

13 

12 

2T 

17 

3.7 

33 

13 

3-3 

39 

3,? 

17 

<T 

4.7 

4.7 

54 

i,6 

5.6 

M 

LI 

CM 

S3 

IJ 

n 


100 

ISO 

1A0 

m 

2Tfr 

j:.u 

19D 

W> 

MIJ 

R20 


’Tyjucw vatUEi 1 qt «I'ft'-HiHj 111! J-TSPCum helm- ion ue: a3J,ttS r 1,1,3, 2, 

3, l,% I9,i, 4-Vj 3 , s 4. fi, ui j a. 


Variahla rnblort [pfltwitlo mffttri) 

Yvrubfe [dlsitori, or ppftrri'wwwrm, arc normilSy eonsmiCEe-J f-nm. □ 
mlMJvt eleuieni, foirntd Into ■ 270 L ajc, with a wipe: hjih connected 
tn it, ar.d turned tij a cl-ei rrxl tjmndfe There nir thrru cxtrrna] EeinnnaJ 
tats, the outer ones conrtHCI to lire er,J(i uJ ijic Teilstancs rinjtunt and 
llw wntre tag to the srtgei!—see Fig- T IJ, 

Hit ftslsdm* tkmeriE may he 1 carbon ■jjdc ui a wind;hg «f 
rsalatince wue (wite-wuiiinl pqsenEI mnetm). Caihon-liael jioluh- 
llcimeEere urn cheaper Umn wuc-wcmnd type: and arescriEub&e fot most 
genua] ujLjri applicaiiiini: al Inw pownr Seveli, ; r>» j,Hv tor ioiv 
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Fifl. IE a Viriahk TE+^rui gc notEntjl4in*IW: 

iEU5ii.net vaSuci, dfoting with h»Hher TeafrUn* mlu«. Ufa-wound 
F-. i fnlaorr^i^rs Iuyo a hj^hei pufc?r ritijiu-uiij*!]^ ut' Hit ard fT of 1 Xa 
3 '* Btmtlmupiu for the whole mcJkt lliey p+ q also nrflde in lower 
wslstnius Values obtainable U'iltl t j rtmn-trn-1 ; JcuLUimeten, 

"Hie uiiral fCBEtaiKC «aiue$ wflibh j n t&U type aiet 

Gvhon-truck ■ rOO, 230, 470, 1 k, 2.2 k, 4 J k. 101.23 L 4 7 k J 00 k 

SOk^TOhJl^U-Mnut^M 

10, 22, 47,100, 220, 470, I fc, 2.2 Jt, 4.7 k. 10 k, 22 k 

sunt 47 k. 


Tkp pjifii} appfifJticE of typical caiboiHiflck and wire-wound 
pciECditliiniettri i* dimMi Ui Fig, 11.4, they ue qfo;» made wjtls a itlilQi 



1-|J. i 1.4 J'ell'nEiGineiEri 
*- Typical *imll raitwntracfc. jIhuI 2 fl tmr, dlmprwtj, 

A, □pmryjje rnbon 11Sck ilMai pclEpiELnmiiEr. ebusi 1J miti liiaiulH. 
t, Tiflcd Mcjr-wiiujiid pj:rn|iarn[|;],.i|jn-np^rr U iu Jj pia . 
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f\g 114 llDdcrn i4iit*a4>p= polentlwiiifst. 

iiliier than a ruiity mw»mrn1 The dd type ctHliuc^d of u wire 
■winding an m xiiLtatitc cyLdil+M formei* travriwid by nlJdanft coo lid 
asamiriy. Tlw modem mkauTuie itidtr-pDienliOmeief is much marr 
cum fuel and fully endufcd, E*c*pt fur Ihr lint in wHld l fist slider inn 
travel*-KlJ. 11,5, Hie resistance back may Ths carbarn, nr wlte-wOund 
Slider-type varlibii! tnuiati iw^c came tnlofivuiit ft* volume tunnel* 
on m4Mlcm rsidltf deajgQL 

^atottU+inelftti ue Jlso deicriibed 14 ImW at nonJkwii, UU* 
referripi to His ttianart 1 h wtiidi reiiilaoce value* eary with wlptf 
movement and not whether the pot«iL|unwtn Li i ditfcr or mucy- 
action type. WiAl a ffnror puirhliomslist Ore r-riJitance dungp n 
drearily pj opnrtlonil to the neLuai movEmnit, a 5Q pel cent 



3j E a C r. hT -muH *fS' 4 T«ce' 






Fig 11,4 Llnav and InfirjlhjTLiL p^lWielvRW |tr iJuncEiruUn. 
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jflBWiWUT W$ Cocres-pond to a ?tl pet v-ti 1 irhynEC in ncsistajiEe—t£e 

Fig 

Slide-rape pOtCiHrani Eteri n*mii.l]y autoinnuciliy provide lincai 
cJjnrtstflfiiLj;-!. Iftutiry types may hire Elneai or tegarUtonk chuiLler- 
isUss, the Lai per ppiMtiJcin^ in increasingly grealfi thaur;^ in reiiatance 
with [plpdfe juhmufl |,Ke Fig. i 1,6 

FspefltlOTttetffrt mny a]Hr bn deai&ned wtlll dtirac'eristics :n£er- 
rarfjale L'eiwesfl linear ani fofHrilfuiriEj C £ ^mi-log orlinear-tipettd; 
and itw with biVene charaetertslja, e^, anti-log. EilIsei linear dp 
lojui r| ihtnl« pcitenimipetcn a« autfaWc for mdri Tqlujtie Eimtrei ilotiH 
e.tt-r alihoudi lo£ir;tFin k type* arc ^neraily prefen-ed. 



'ON" SD5ITON- 
(MAAlMJlH 
HE5J£ r ,iHCE IN 
CIRUMTl 


TP PfiCUIt 


Pip. l.t.T I’.iIrn.Un.ncK.r with nn-filf nvil£l'n’i|v 

ftirinj cranncotLflm to i [WrenPlbmetei are apnplc. reiTiemljeiLnjj UiaJ 
ihe Two outudi Tj|{S etuupeet- Uj eidiend of Ihs jcslaiaikea nqcik. nmJ the 
centre lag to the unpei- Fpr a simple twlame capiliat, C0ttltecdl4u ii t|-u» 
tiormilSy To oiir =mi tag. and Hie centre ta.£. Suifip potatfcmtt !tn are 
made wi-.Jl jji l off location at one ftij of iJl-: wiper movenwrn (usually 
mmbtmm MtiE-cJockwilc mrcrvrtnml} when Hie i^sper rani off the 
reiLstuioe trick-Fig 11.7. Tbb type can cumhlfle lh Julies of volume 
control and (.hAnu-ff iwilch., m EuJLabl-e artliltSU Ftwei jypplti are 
uiuilJy iwiiuhrd on and off ly a swsrdi ru-eefs i rally coupstd to the 
vduq» Kffltf bl, 


Capacitors 

M-oiicm crpirittm hjujc in a -vyide vaalepy ol liifkTenl types, riies and 
cnnutiMCtEona, many bivmg owifcppliii viJn«, YKt older pdfrf flJiWicr 
type, cniAtiuesed of silver foil iriEEjIeaved % t th tales ab«ti, luve Utgely 
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c 




LfSCVkL. grrtt U5.UA>- &>I« *"*5E 

t H 


h Ip. I J.4 EriOifiiM nf ntnifclli miniltw* apadlott 

A h Ol*rim:dit IJftKl pF |a D.l nF taPL'T^K »c|ud ilrtfc 
Rt CtTJPik pLiLt, llitt frwil i run To I £ j 4- rr.m. 

C. Crrj ‘.||: pJatE cuI jiiJjI i 

Ii.Tu'LiUU? «nmfc, lypiial Bfe*i 

r.S-jurjciJ. 

■F, lTel)^a«rp 

f.r, MpUr. 

H, p^lyitri™! 

b«n rtpli«d by ml-nlalutkei raTUt, nlstpcnagh they canlintle lube used 
Jb l|t; L^fiacjly Di)S lo 2 *iF (e-g in preference :o an =ki;trclylic 
Worjdtip vul'Ugn ar( tif Lhf -order of JHtl to UJUQV for 
pnper typei. or Up to |0,GD0 V with pbadc-impreemtiMJ Type*, 

Uhiuture (qp^Plttm ue oi rirtiniiCk pdyHyitM. diver mtea W 
mylar EotuliucliOJi-Me Fig- IJ ,8- Cenimfe atfUf-itcn may he of D-1 WP 
(but wilti uvviLiiij’ TO!l.i;i;ei (*&nraUy lubUpuLlilly redotsed. above 
SjOOOpF capxdt}'). JUfturf# erunble nrpsd&w bare m ditiUaj value 
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meip ?nJ iif U'ii,illy rated Tor i train wcirkmg. voltage gf J50V, 
StivetcJ mien apttttcn with vtluei ituijUnp from 22 pf W p to 10,000 

5 W VO 1 ^ flTe rtthCT Toltsaerulij '* 

ft'/jMlar qjc pr-wluMd in two main ^unfigiuHtloin, 

cjfElintrtcri witli of fiat end lead*,and slab ships with ijJe4 Jcel-Js few |X' 
liostit mnuntlnt Ihyilcal u?c inotjaaet wjtli intrcMULy capacity uiIhr: 
Olus h typical li/f for i cylindrical potyayler rapariloi of 220 pF w Jr* 
ii ft mm long hy 1.5 ram diameter Fat ill* highest values, with tbit type 
22,000 pF) itze can be up (o 32 mra tong hy 12 rain diameter. 
Fulyciter cnpjqfian are utaiUy conatrueled fur TJtf incapacity vikm. 
c* 0.0] to 2-2 ytF, wall Map ngilii bit^Bring w|.rh capacity. Working 
vulu^e far these b naim-sdly 125 V for smaller vaSues, or 250 V 
Mj'i'ar J film mpatft&i ms sfojflirfy aHMlrUtlEd, *ph tailinl Hcid*. 
prnduceji specifically fur ff. board moan ling. Tfhe range of i oIjeb ls 
hiOre tlrattEd k e,g. fram Q.DQ] in u |s 

OthET tjrpps include pf^cHr^HWM atpaaim. nude in both «£!- 
'' n * uJ “ CbM'> and tubular ewfLyiintimni* with working vtflagn of 
V fut *dun up hi if | (lF, miJ [qq y f 0r vgluci UJJ , c "| mF 
^iihyueh spsdll conaliucrlonj foe bl*h Virtues olr icccbl hiehei 

►wfctfijvatttjtt. 

All the about he non pfitttfirj capaafrorj, nmniiiji. thal It drei oat 
jiwtter which way round they ate HMUietfcd in a tltcun. OtiKr typsa 
ate ^Jfarceu 1 and must alwaryi tw cauiiKL«f d in ■ ifiedflc muiuin r J <ui 
io pllfi'i, otherwise they will he degraded Hid eventually Jests uyrd, 

The treil known type of pdiuliud rapuatui It Ule tUctwfytk 
cepndn*. wig Orally based on an ilumftiiuni rod « fall plate in contact 
wltW paste ebctinlyte n* capacitor is llien formed by pimUi^ a 
Wteol oumnL throng] ll during. itutiofa ciwE, depositing a thin fibti of 
aUmlnitmi u*jde on Lhe duuiLnJuin aurfa ie by deelnuJienilca] aetliai, 
T2ih 1} pc nf ranitructlun eiIEcmv ijui te Jii^i valun of capaaiancc to 
prndHJ 2 £iJ in a rriatleely tompaef rhv4njM r c y. up Co ! ,1.100 jjF.EhW 
ferif rkt(r<j|ytic cipaeilors penmlr Cirn Djeqlrr upaciUpw ^iluei lohe 
achieved fnt Hie hqk lire, and w |r p-i„hh p ptyduce 

minusS.uc (ypei with hi^h et pa dry valuers. In UiekESei cast tlur wotklrui 
vodtage it fsnenUy ir.ii.cfi. 

Mudqm electrolytic eapiCL[L*a areuiuatlv d'ctdiej idhype, at Ibc 
nuitE tecrnlJy developed UnUlbin canshuciion, wliJcto mt produerd in 
bu-b •octiiiTiil l ci llu] cylindrical ccmiliuiutlon with nvial icadi and 
Wtto *i W«f Fig. 1 1-9- Ports iy [JF , it,™ tuw >u|tugt tiling. 
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lWC*r.«E*«il 
A 

Flfi I I .V Ll*OT4l|r1k capicilm:l 

K. MeluJv.-rsEdrytonitrJcit wUh i!vwlli+ai, 
to, tamatum HtrJ, lypicaliiai ruijr 

tlccreaiing wltll Inafasing capacity value, c.g frura 35 so aO V for 0.1 
juF capKilyt In 3 V :,i ICOpF cupidty. tii&ktm cap.iJton ua altj 
THid« in uon-|»L*tiifd form 

Ih/wn ate oomi^^y itiaflted direcily on [tie I idi of tlm capaLiloi, 
Ei'me ty tofiwevei, may he cotouf Oded, the cihJe adopted nnl 
TKceuanly h*hig. unsversal fit oan vhjj from ufie luaJibiaclinEt to 
anoliiEi and fram coiin Lry 1o cDimtiy In the cat' 1 of older prosLuclsJ. 

hiyrtitt slih-ibiipcd apiciloti are ntumaMy Oil ut eo-Jcd icu-tcjii; 
of marked, the oflouti MSowing Hie vine' pwle ;£ Mr renLsiors. L"js to 
Five bandi ran b* bu:^ tla k^ueo ce bdiig: 

lit colour pvn -Urst slgnlH^ni <U|i|( tot pF 
2nd colour gives k conil uj^nificAtri digit in pF 
Jsd colour fives Ihc mlllllplkr 

4ill colour gjven liie lotewwe. e. K while 10 pet cem blips 
f am hci Jiriec black) 2fl per cent 
Sili eoluiu eives Itic voltage, red 250. yel!uw 400 V 

The fourth and fiflJi sicd-uLu heiuk auy be Jipsslne, LFonly Hie faiji n 
missing, kbrii implied p wi>r'k.i‘IK vdiag^ of 30 V 

Coloitr ™Ung hy ttflfB tna> aka he found on iDouldrdpirpcr ami 
Kinir lubulai wraniir: liapadtoit- Sc-ne du^ and slab-tyr-: spunlori 
may he cdout code J by ttortl- F’l^- IJ-10, 


—@1 


-ci 



Vartati-k csjfscittwii 

Mutable capicjlttrs ire i*eit fm twtitif on Irimrr.iftrj' I • enable Hie 
eapidtance in a critiinl oinriut t& tn.- adjusted Tittle btp Ehyucii 
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rc-LEFxhCE 




H|. lim Semi'fapichnr cntaw-dw S&fltS 

A, Plve emitilc, 

B, MouIJsd jipjter„ 

C, PbEopfit juid cep^nlc 

diffartUrtj ew-lwetn e tuning capsdlw sftd i tiifalftlrtg capadtot, Itorli, 
Itt mil canitnKlkai, bnl buiti work an Cite urnc principle and 
{[mid, in fact, &c used ic 1 e| ilrer J nl > 

fW'n-ji rapjcr/m arc coimnutib' of [he rui-dielectric type, iiunijjrtLTi k 
tif two \aii [if iiilriiucthlng nistaj flints. one set fixed ^aid iKe o||iei 
roLsuhL- by iboul LEO de times by means trf a spindle. When fully 
slftseil Oi chc Bpiniflc is turned su Ihal Uw rotating vanes Ju-c falty tn 
rnrjn wills thr fa-ed vanet) cipaeiiance I; a mlninuim, jnJ when fuEly 
opened fl.e. turned to (id! itumnwhl ihe apposite wiy] □ in JAptium ■ 
T3ie cnBsirmmt tipsdey of sir-dieled hit variable tapadtoi* af |tfii 
lamfiBuciljcin ruispei from iboul IClpF 10 3.000 pf. Ftiy sisal iia<> may 
rang? from , fiwi(H.im\ t.g. ttnui 25 Trim square and 13 nun Hue It, up 
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to 50 * 60 X 80 mru, ai even Jitgirr. but il flo liulilCiliusi of Hit wyilun| 
tipndcy !*ner- L ’ 13 * nuttier of and compart** to 

iHe niiniantre tuiung tiparieprs fot QjgiiftiiT dnaiiti and Uw*snaybe 
gf the scliU-dltluccric Ttlher ihan ifr-sbafcrtio type, Typical farms are 
iUusteiled In Fl§.U.M eowing single and ftwipd oood««acfi, Utelatte/ 
i M j vhece two lEjuratc dn.nl ct arc l-equiied Id be tuned »i.-miiil- 
tusciiify From 1 ungle control- 



C *> 

r v U, 11 Ttjii*j tairacJetm 

Jt, Alt-d(Ej«EttlB; 

B. 

C, ncimlUtBi 

P,T*fl-IS'*f nlrflelfcteic 

Trimmt/y- ni^arilufi m uphUJ baued 1 nriu-JsfSfctrk ruid: 
tDCrtiit or iwu nr more plain ftparaied by <«iy thlit llteetsof mtca. 
C'prJtcin- 13 reduced bv luccung h cenual Kf«r C- is^ust Uis pressure 
h'tween plates and mica Hiey if* <MgptJ piimaiily lit be adjulted lo 
a required « P ad* value and ch*U left *= this p^uan but 
however, he used a aluittB|ripaciSw vrlifir Hvsjt trnall ptiysie-iJ SlIC is 
an jdvjjttaee (e-f- m a afb’rnlniittluTe TKsI«t); lliey mb ilau sbeaper 
ill :m tuning apflutton. 
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C D 

Fit 1 ! ■ 11 Tninjiier mpaaimi 

A. Hfrfiht; rjpe L^jr.i^kilixJ; 

a, AmUflectriet. 

C. KiHnllelMirie; 

B. Cmab;. 

5onw ferfflt of trimming, op^diDw at? ihuwfi. In Ft*. lM2.No! nil 
■uch type* lure • micniltlfittrie, inme design! being based on < plastic 
.liclrLtrk h even aie-ipaKd. The latter usually provide be Lie: fnp-mw 
if p rrimming capacitor « used to a fwrftf control. 

Li'-.- patendome ten, variable ripDdi are can have dilfcrent wn;V 
ing cha: •cLer::li;:5, i.e, linear, logarithmic etc., depen ding primarfly on 
the ihape of the plalti. Tltaae eliaiJcterkticj are naualty; 

tufnatlflMW, wlicj* ai»cb degree of ipthdle rulatltui 
produce i an equal dung? in espudumce. 

(Ill ftiwt Jmmerttj*, tvtrere each decree of ^ntidle ralltkm 
producer in eqtuJ chnmu! tiift&wtrtcy in i tuned circuit, 

(ibl| Square taw, where The change Hi capacitance it propertlrnial; to 
(he rpujre uf (he angle of movement. 

(tyf iogaFfTtomh:,, where each rtrpre of ijHodlc move-moil produce* 
l euiUCutt fxtn&ntuE# irhnnge In frequency. 

Lmnut-finqittncy chirictcibtlca are usually prnfencd fee > radio 
reccjuar timcit* cap*d(Of. 
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Traniifitort 

1 ratisrsloT! are clasnfied generally neuter twit m-Un types depending M> 
pie cnEtennJ cued bn PieLr can i I ruction, .germanium or SUt®*. Garm- 
inium Irimtelnra arr the cmlter type, but peri'anranw luu keen 
.considerably improved by Kfopifcro of iliny-JunctmO at iIfey-<fifF»icn 
inethods of minLraclim; 11 lk£c* 1 ’]|iuit:tirni lf*nsUU)n u« AWmflUy made 
by (he plantt process. 'WJiC-re special dsUMWrLKia are ns^Mired le g- 
RF and IF ifi^cations}, lire TiumufacUnillH pro™ ii modified slightly 
10 produce wiial is alted an cplta^daJ fiiljcen planar) tnnidiLai. Theift 
ej i]s'■ a tiiLrd type Ictintoyh is a field* (feet trajuulcir (FFTJ m «rhioh 
h :: .i h dia conrlnkniini and characlerntilcs differ appreciably from 
gemiMIum md idteofi^piieiinn typet 

Lb fFnE:d. gtrminjuin transistors are %«d suited (o low-vdtapi Ah' 
zucuiu because of ihedf tow Wlage kw*l mm i ■!» they C*H 

easily bt ml arched in pain foi puth-puEl OUtffH PTEill&i 

riiry are alto cheaper than al§|ipJi‘p1iiiai (niiutetore, 'SJhic on tea jt =js ! ■ >r*. 
lju i he asliar hand, hive fcmwrt leakage IdHfl find IstgwT H Wage ralsn^ 
in akin* them more suiUbk far higheT ftliiflit audio drniiti. aiul for 



Fie. Ll.ll Mi-Tie ... du|M. 
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?1 Simple Trartssslor fc. 1 diciB You Can Build 





fig 11 14 CHtlMca lnnsxt(i[ leu.I i^nJyn^riiwn 


Bl ItighEi frequencies- They hare e!i« ifrrlhei adv*nln.gE that ihey an 
opente uJsoeMfrrlJy n tEmpcrature* up ■«■ ISCPe or mwe, whereas die 
maatinium waking Ceinperatme fa ^-erimudijm ir mnli ifi^ | T noeuiiliy 
bfiltifr (QQt 

Tianaituri are taiicafly Ihtte-eLemenl devices, tfic cmnieetionj la 
*h* eJeramti being In The fam of three unrc. emerging fTom the 
h'oltain df Ihe trartifriot,, ihc whole being, encjipmlitfid In i metal or 
F 1 U ' 1 !■- taw Timm tor outiures an d sir*j vary c nai mo-tiily fce 
Fig. 11.13}, hui the amazement df the SraeTEFtiL wires mifmslly 
foflu wi one of ill* standard patterns io jsksI in idejiUfkatkw s)e Fig. 
11.14. ‘tile thtte cmneeti uru ift-riJvieiJI trr to lbs iwse |» h rnrinrr (f) 
anil collector (c) 

When Lhe irsnilitei hgis la drcular, the wire* may emerge in 
ULDfi|ru|ui farm or m line. In (be fanner care ifte twohni tom painis of 
lhe triangle hr in a thimeKt line. end viewed in this poalinn from [he 
bottom ihr apex wire la (he base, the emitter Is Eo ifiue kfi of the base, 
and the tuUKtar Id tire tlgjii- If Ihe wires ftnttge In line,, ■ white or 
coloured ipoi on the can Or holy m-ufci Ihe end CdirtspondtDg to thie 
collecctif lend The base U then Ibf middle cure, uiJ (he eipiEtler the 
other end lead. 

With a recLineuLu base doe wife* ugain It* SLaic. The ccilm* 
lead Ji identified as being trW widely spaced frum 1hs middle wire 
tb«ej thsi (he other end -wire, although apEc-i He types may depart from 
this configuration. 

Same other viaticus an ihiiWrt hi Fie. 11 ,15-S.cmre may hare fmt 
wbrs emarglftf from the base in lure; ihe adiiiliotul wire is the middle 
line coeineclfid to m internal; ahieEdl (j). That don rwt fam pan of any 
eurtUftcHcHi to a elicu.it and u either ignored oj connected Externally ru 
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Fii. 11.11 Some ether tvp« tteBEWtet iiupte iiifl I>i 4 
toafll'iiiitfr'fH- 

Hit tare. Oliver typfi aredeBlff'Ed specified^ to plug into PC hoonSi 
and Jure rigid terminal *rnpj nttliei thnn wlrei-again connections can 
■vnsjiia il is irap-txImt toYEnly them for s pittLcuLet lype. 

fswfr traiUttfon ate of mute fuggpd wtUtHICllm and gtreIRitj' hare 
iHTfcient connectidfW again. Some msy hive lhl« wmd ci.m^Ll=ona r 
uiiieii pit twu lermtnal stripi SW Fig- II 16. In Lha latter c-aie tlje 
trileclflr eonnecuun n flbienU the cdU*Cl« bdnficoniiCtlcd tn 1 eimi|ly 
to ill? care, Emil let «vd haic leadi are putmaily marked H F-' and “13‘ 
rmpcEll^ly. The ccfflrcrtf- KHmeclion It Uan notmaJly maik to fine ^ 
the screw mounting the tunsjitot for IP Ah external icmdm] lag 
tuitihly ctmrrcted tet (he case j 

I'uwet tfinaiatoti are itunciaiLy mourned OH ihcatanlt, !w assist in 
dlreipitlrij he si ftom the case. Ir u usualLy Mc=Jtwy (except W • 
pnundrd c^lELtcir dreuitj Ed efectrlcally miuLlie (he uanaialof from 
ihia tiEfli link; at Lhe same lime thu insulaHar must b« a Rtvod cindyCliM 
of heal. SuttaWe uuulitun am madlly tvaiLabk In errake bra I rirtki. 
ecnwstErtg of a simple gsibet at wilier rrf mica, in udUed aluminium or 
fibril--. Fatrle waiheri require prearing with stllccm gtewe to mate 
them Ittnl-fiDii ducting. Some lypea uf power Iranrlil Ctrl have tubular 
bodies when efmricd coding c»lp may be uied lo iflSBipale Sital. iniWsd 
of n heat sin k. 



rig I Mil Hm»ei timUnnn. 


























1 is 21 Simple Translator Radios You Can Build 

wt fujtbjGi dj^DflEd hi being rirher p-n-p « n-p-tt, the 
mam itgn I Hemic* ui which ii the difference in polarity ofrtuniuUoni. 
Mmt ge rmarujtn Itmslalart an p-nr-p typei (dUiougfi n^n upei me 
made fa- AF Iffipllfler* snJ m the ccmnpkFtiant for matched pan*); 
molt gencEil-purpcM alJi_nn tramastore me p-pn sypei, *1 ihou*ii igtHn 
f^n-p onn ire alia ptckWd, If in tha lEightcsl doubt, the Bstuil iypa 
ihifruld be checked n catuaeclion with junejitj! polarity cm niJn Hie 
trmarTofi 

Tho gttiej*l iisltt io follow as regards polarity of fcraptlitor 
ecmnccriotu me: 

with a p-N-p Ituniiatot the mhTfrciftr mmt be Active. 

wish b n-P-n tlifllEilor the c&Uvcior smut be Forilirt. 


12 CIRCUIT CONSTRUCTION 


fhE general rule- fot designing u tUceil layout U i° follow. « ^ qi 
iKHHbk, the time diffKMltlori eui J wlittfc p ( AWr»lo&of the ludmtfnal 
■camponrtiEa aj on ihe eJtcutt dinplijH- TFiis ihttlld tlkW-H* dW+mg 
and uvubi umreceTfMy ctoiskig flwf of Lcadi- 
Tag sinrit Farm * eofloeuknl ineLha-il of EwraWinj iintpk crcuita 
fttvntving h retas^ily small number of cwnpnarntt, Two tig. iUtyl, 
moutlled bji Ifltli « so apatt up > FaXttai panel, tftabl* individual 
cmrpiiiBtiu to lie luldtrcd belWlftri pa in of tap wiilt comaioP 
ennnrctuie Leada wEiere neoessmy-Fig I2.E AHcmaliffcty. ready- 
mDunted tag siti;i» cm be pirnduied u JTiift A c/uroperunt 

ctHiUniiJiii ii deems hunt a ‘comm wt’ potnl bos it* sectanS Lead ooWned 
lo n ipflie ra», which enn become a ’common™ cninteetiitj p^lnt fm 
another component. wnt bo on. 



Fie- 13-1 Inn bojj'.li cm be Wlilt \sj mauiUlfli (« ilnpi Ml * 

I'ltalll- pitrt, OL ITlJ] NUlJt- 
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■*inned'cqpfef wire 


Mr. ill 5utlafc> r.iLioJ olcarjil nsnitmtlja:; ninvIviRg 'Until 
ii iiiiL'.t l T-r-Liir ponenti 

TTrif IcctmdqtuE was lUuitratad In (he CmUrUttlnli of simple eiyidl 
»en in ChaptniJ, 1| is aibpJable to mate eoinpjK CifWiti, fiaHictdaily 
fui iMperiinetilil wuil h iul ii gpjatilly jmlnJ> Mid unfWHttitilp fcndfcy 
fot l^netal Uw, The greats tba munbar af compraieniJ, llic more the 
cLrjuit Mwmbljf lends to utpund |e ngtll ^iS», Wi Ih J&» ai wasted space 
Pfttcf ayaembif can bo an attractive fllternollvt where Use com- 
pvmentt ire LiLd out in i.rilcr .-r. a dunlin piurl. Connections arc puds 
by twining appropriate kids together, then Hollering putting off 
Wrpks leap,ill at lends whore fi*c*wwy)„ Ufgrt enmn™ caniicetHma 
twr bt made re a length of 'UnriEtf tOpper wire of about 16 Lw.g. laid 
flat on the panel Cine flr iwu major eompontnla, sum ns acruj cask 
mil I he tuning cfljudtflf, can he reenred io {for pimei, fciritung in 
inchnr pain I far the sr)t njf i)| E tinuil Main (rcininal point, e.g. Tat 
battery qummcnwi-, t*u I* formed by frBA bta.SE boCii Jlttai lEuoitgjr 
h dJci dnElcd >t aw end at lire pahd. 

CoiiiStrueted tot redly. the (null cm be quite neat and relatively 
MmpBL[, with the wins Ik rttOlJl quire rtgid-Flg. t2^L 

'C^rrefFKir tree layout Ii feu ihe espeximcntnJ or test droiJt «ily tit 
Mlowi the satnc principle u i eo iitjte ling cnpipanina by Iwktiflg mid, 
vi,'l iSenng individire] 1c.idi tggethft. but wiUtnul any illintpl tn lny 
I hem nil! Hit or inuunt un * jstlw! The result invariably lu^tlj pretty 
snest, but it is abhyJn on tl liv. mi prenldjed leads do not accnJttiUlly 
iLntch nne another and paudnet *iJyof l^dTiiwlt 

JtfrxiiJkioruf constnjLtion is probably the beji f« the men iciltsaa 
exjrennniBiec. uul -an also be used he jpetjnafitnl ttieddk where merill 
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JlK IS .lilt important. It it Ihttiiir to iag.-suip mmblf except that the 
ltrmii.Nl pouita *te laid out pi lbs ftt* at strips on i Act P «mL Lull 
mip hu a ttumbd erf huln iniu which ln&ddaJ compfltttflL leads e*i 
be inserted for copiuurm sfrfsne^Ucm. the olhei kfldW Hflwh={tin|i nstm 
U h fui liter wpitslo s1.iT| i as required le ttmti,n>re Uw filetu.Lt—Ftg t_ j. 
S(rn e prapiieuuy bftadw^ h«c small nuihs tlrp mi 
individual linlei IwUt ^ provide p-^ilke etmtaC? nhd hnld Iht 
tionsponenl in posLUon wlthWt ml drflng-FlJ, 12-4, In otMn lie *btpi 



I-If IJe UDdvm bDBidtmilil U3ii! IMliV unani iDcatvoc Tfll 
cprnfWhEn.u fiUihta lo ■pa.Jrtkse- 
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are fscipl.v copper '‘‘ills iii U 3 cd hnki, component feads being sol&std in 
p'rtiliuh. s I rip length* In thil ^;u =■ may be Jr icp*riLte lections, or run 
tlie winJe kfljjlfl Ol ■ I tc punul, ui (he kiLcr care the ssri? being nit 
tlicuL>:l, in Imliia eneh pimp of CSmnireUtM] facitalts a* require;! 

assembly n buwd on a puTf'.'iafeu fcaKboaid of a *n table 
buuliUng irulerial wtLh lensunll piUn which cur I/- mcriei In to- 
Iij acquireil u lu provide cfrnnMEinf paints Foi components-Fig. 
1+ 5 the pLltin may have i screw Sop fat loldnkn jurmhly, or hr of 
plum u-TY.er nr br-i.ss- for Solifened cmiitcUtni AjunsEu SeelMisque ran 
t - tl lit J so + L bre«iibaanJ" wIlli pir'itr-.. a Led connEctiru; strips, the 
tetrtiui_il pillars inserted in the pie-drflkd boles, j;d siria-i isiliLcd 
unettMaty,, 

T'lnpnrtjry coEuslrueSiunal panels of liiesc I wo rjpts are framed for 
bKMI- amatnrr and gnic-ral use and jie wide* favuure a by many 
COt*(tumors who find designing their own ooinpnfuiih layout a track} 
problem. A featute of many of these Ji (hut they can bt vied nuer qh4 
flWf again. Tne belt advee regarding these iui(*bJdUy h 10 Hpetimerit 
and Imd by t ipmehet whiCli apj^Blji rr.il to the ttldividiul fc-iriidBT, nr 
Lsfound easiest So cue. 

An iltenuliw *ba isicinada' syiUm, wh^h W« 4 ld be regarded m 
crude by olosi protrtuoiialf, ft to cut a pfliwl of ply or eve* hard balm 
frar the base, drjw P4V Km pi^Lri.m of lire C(rtnpBiflfti (bi near to icaia 
ie pcsstbJc) au.l ckuly mark llw Commuei Connection pomis retired. 
A enpfset (tall » ihen driven inlo the base at each end ol these poritti, 
Farming tcrmin.i (nails to Winch eompaaenS kadi can be aafiiired-Fig. 


rviw-ih 

1 



l it 111 Ttfbrard' nwnmiilBn iimu Jt p*lfarll*4 tirfaMnurd 
usd pi;-". Lei iFJiiuiid jiiIIli' 


Cl rcuii ConatrucNpn 


HE 



COMPONENTS 
5C,i.DEqES)fi “05 TIQh 


MAh*.ED E>+t CMWWT 


Fig, IZi Tnppfr mil I' ledinijii^ -ipm uLmbif frr *mal! tu.MI* 


J2.fr. Longrt c.srrimon leads can again be q length of tinned cOppff 
wire soldered heCwccn two end nails, 

A refinement of this fc» lo au J PasstHn panel, and icrew or bolt 
infill indrYidnul t-jgs to nrun ^nd comnlotii connecting pohitiLthe Inr.^ct 
common conPcelUsni mtt fCHttlti fsnm trnnad copper WLre salderSd 
beiween two tn^ Iniividuil corwnmv Mnnfirtlfl* points-ate forucd hy 
Kparme Up-Fig-11-7, 

the btas tcchnirpif. parUctrlirly whete mmiiiOln/itiDn or the cue 
la requhed, lj printed'CittiJl ass cm MyI PdntetHdsOiK U™* 
is Lm'nrkhly purchawd In panels which can be chit TO the overall ilco 
requered, QM ftn« of wllkh ii coated wills capper foil Bill liin idoal 
cJkuIi patlem produced etctilug. Tint Involve! lranaFerring a 
drawing of list Mioilt on In Uw copper, f«irLnj( all e&TTcr wea which 
ire lo remain wilh a suitahle ru^iii,and then unmeiEsng the p»iiat in nn 
hO'l bash to- elth W diiitslTe away the JCHiamlrijJ Lurwinled copper. The 



Fit 11.7 iiMK-frbnciiail t»t wi bm-bif U«wL 
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£1 Simple Transistor Radios You Can Build 



sv 


Flsllt ft ill dtiWlnf Siyisnl ftj| » pmfe- pul| jniJillTif i 

Ei-uir is then ruun-cd with a, vtiivern when the ftj panel cau Ire 
prepared f« cotnpcaacnt assembly tty drilling, etc 

All tills work \t well witiUn [he jeope of Use amaieur rn$wsijit, 
■felLlkir worklny fuim a It plan or Uengnmg a mitobje printed pattern 
eqUi-mFenl to 4 Ibtoreticsil olaeuit denun. Hltbompb ike Inter cun 
■he enme quite an Ijivutwd L'lisim: . AJ temutiTcly. many iiindaiJ radio 
dosijjns etc,, file uvullablir as tits u< If camponem fotra Tor bonjE 
Hiiirtibly, including n CsHnpLrir PC, ready drilled as ncirfiswryi Ulis latter 
Feature save*, a lot of lime and eJTait, bring 2 point of betijn i,ir. width 
ihe leu edpcriiHKfld crnmniciur ii LlkrLy s« po wicBif: One of I he baiie 
esBenU-Us of PC ocslKfo, m fast, itcaippleijs fnmllisrJtjr wilh Cttuftonjcul 
fciiei so II1,u mounting ImLn or tide. for lea* properly milch the 
compoissfiH to be -ucommndoled, all unfiei^J in k-yLal m :lir. a. i}i 
physically and eleetHcally dislike ufdhin-y wiring-up, PC cooductors 
c iilii oi be crossed over each Olbet 

The Important Ulu^ m lemembe: li that rhe PC pattern luii tu he 
eidLed l in revErie 1 m lire copper side 1 1 the PC board Simply risked 
tir&£ai|iul Lite original drawing of Lke (pom po Mil I layout nod cornice tire; i, 
find rum this owr to transfer on to [foe Copper side of the PC km.-,I 

The Lay ul|L ihouLJ folium Uiy the wmphyririj sriangemein tu 
tlie theoretic^ ttKuil Whip |f,n diagram itself rrr; 3 iid;i :ro;sing 
mdfclElnij It may well be of connl-Jerible lAranlige to dLicarei If Jf 
cm he rrp-kiuied so that these are riimmslcd. If Ms pruYei physically 
kmptMfclMc, uid a iohjL|af| cannot be fount! by altering the dtiqitgeinetir 
oi the components, it muy bn necessary to terminate ctrlfiiri curt 
□wtioDi on the Ik. lin dr and Intfifiaiuievi to lamatlm lands wills an 


Ci rcuit Can sir uchon 


nr 

inaiLated jumper wire Wlnlsi itm may foe cuivudfied b*d design, si 11 
perfectly sulfibk fat x'lw-olf ur nautem Luikitnjciion. BcurJn mind, 
too, that compiuMciU ilienisehcs can be used f« brldpng over adj-sccul 
cod died Btl, 

The gunefii-cariyuiE c-apnaly of enad ik tors, varlei mill foil iliac fc* 
nets 1t*i, urite iFie turrenl vxue* In Innsiftyj receive 1 circuits are 
invariably lu vt. oonducroi dr.e H unlikely to be uuIIl-jI, flldnough 
npiiiimcri * d miphiiuin ftgtsm diuuld.be adbeted lu, 

Winlrrarm re^Vmifiended eouductCr wiildi U i- m tn n wish jI least ~ 
m- dear tpacing betweeft adiacWti conductatt to ttiuct the passlbULIj 1 
of a,Hrrif?uut kit Liras or 'hcidpnE-' bfitfriftl djcrsi When solderlfil. TTl 
drawing diauld itm allow lur 1 ndflJnmni ipadnp uf ai Icbs. 1 ^ id, 
between the lki m.iau tornSifctor and llfWtd^p of ihc PC' boaid- 

Where hnle^ have to be drilled ^ tak* e-otuponer.i lex.fo. Live 
diaructer itiuuM cluscly ntatcii Ihe fead icifl, e.g. with 1 lyps^al lecjttm 
ktd of 0 -DIB In (23 theearmphrumlhiB lioje rtmmekf should In! 

It |rui in. he Nil. 67 drill- SulTficfenl nbCA of copper -and' ibuuW 
be piiividcd uuund each hole fnt 1 puinsnultn Width ui ^ J3 

Tht hofei should be cmectly ipj.ed lo match edmjiuiwm iwdr, 
a Unwind for a 'fiogja 1 betid 1 ' St e*t'li end or uluwn ihe (Jdc oF Ui# 
Curiipoivenr, aeconliiiglti WheUiei h^iuontal nr ncrliCail arf-tinbly is to 
he uud (Fig. ll.ioi, The rwmrr is to he prtfrTTed cacept where a 
niimitiunL slte parirl is simeit ar, wli^n sertical mdfttvtlnj of tcJiiiTf] 
elc.. will oocupy mLnimum haae area. M no point, fooWer!i, tiunlJ 
tpariirc between ailjscenr bolei lw 1«» U.nn twite il'ie laiiimate 
ihlcintuili.imririilly hot letillunt iln. nnitandiidlaminateJ* 

Otiiei points to watch am Uiat where coniluCEOrt Join ti in aculc 
utigje Uiey ihoald be laired u. wjiii 1 gcreroin faLlet, thcreaiL-ig the area 
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GEHEUPvrt IrAClMiS 

nr-t m^wuncms 


13.J0 Mmmunf of cwnporwnlii OH a prinbrd-CiJriill bo ltd. 

Vuikat ni'.iu-ncini* U't> spict. 

bonded a I ihc ml it making Oie ncoppee fa," Ins liable Co be liftsiL 
Abo. do not leave UnnCEttaarity wide at iJirge aieaa of rapper n 
conductors is these may ivesubjed in «aceihlvc iraaihij? itid evpunblcdi. 
a.iili tlie cmili that the copper 1tn& 10 tiff from the base. father 
teii.iLU tlie cull me of melt liras or relieve the surface sued will, ijuU |o 
be etched urn'll'. Thu is rot so important on low-vottirge CtrCUl 14-,.but On 
mniiis cpriAiad yrm no topper uca ol mote than about wie squire 
Inch should be left 'sdld". 

The lint step, huvlng prepared a PC dnmvtng,Li to cut the Laminate 
to ||it requited overall sec siting a fine-tooth ki» The copper m fice 
lias probably become ;imy and Arty Ebiou^i handling, Hid AO ilianld 
now be thoroughly Cleaned by wwhUlg with a detergent and nifoteng 
dry with a clem cloth. If the capper fa tl)ietil<niteJ Ihruupji corrafinrs, 
use a danifistlc abrasive ciruier tu r: i _ i l il Up !-i!.cl>- cfcffl. 

A icit of tlepnlintu h to Ivold the panel under a tap, copper ude up, 
mid oJtisur wyltr to run on to it. If the water flows smoothly over the 
whole area, the Miffltt U bJcm and fii caw free, If isolated patches of 
copper stay dry they are atlLl coaled with ,ureas* and need further 
(flMIsJnfr 

OrtC* completely dean, the PC pattern la drawn or iroeedan to the 
cuppai Cellulite prune or rears! ink should then be used to punt m all 
I he laid mu, Uihm a nthm; pent for straight lines and a small brush to 
Comple te the widct wcliOrst; (lie whole of die pptrarn fflsy be painted 
on, if preferred, allhuU^i the remit may b= wroewhat more raggEtt, 
Avoid using too mud! paint or resist, U till! may :.irerrun the -outline* 
fell, il the him lime, make sut-p that all rhe land *re*4 arc fully 
covered. The padnLed pa Item should I hr n be Ml in dry. which may 
take an hour or more with cellulose paint or tU to 15 mir-urai wUh 
resist inks 
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The solution iknrmpll\ nj-sd foe etabinigii feme cUlutfde rniisttd wish 
i Utile bytlmchh-n-fc *i|d. or litiigln dilute nlttle aetd. Hie F&rriiei is 
generally ji referred unce H does nol "pis’ ns crtliCh as dta erad-alone, hoi 
either will be equally cfl'cetin, Thi* solution js punned into ■ siilibk 
UiailuW cunt .met, and the laminate imrc-Wd in u. Etifa of etching wall 
drpri-J on the iemperatmc ul the aflUnlPfl and disc the degree of 
aeration Thui, ai n temperature of 1Q*C a ferric-ddo-nJe bath will 
rids the tappet *1. « rAte of pbaut 1 shat, ill 20 irumilenir nearly an 
hour 10 eld! 3 thou, folJ; ui 2Q D C the rale of eichmc is stKccawd to 
about 10 mutates pet thou,. and at 35 c C is almost twice is fasL 
again. The rate can also be iJictc-aaed by genlle iplimnn, moving rhe 
board gently backwards and forwards In the bath,or gently lucking the 
container to twill theetching*oSutl«l fiom er=d to end. 

Elcbliig should be allowed to no««d ttniilall liicei of enj^tr lo« 
disc; ^ared frum tlie rurfate. I he buy:d tan Ehcrr be Hrrtioved end 
linscd tihdat numlng waler |c remiivt tiny triucs of eldiant. The paint 
ur (eshfl Ink ccwfEsna tlie lindi is Uin Tamnvcd aaiher with a sohtttl 
it! ccEluloie ihlftfluri, for crll-.ilass piint'r -ur a dtratwt {cciut Inks). 
After this, ugiln WviJt wd tiry the feard: then il la rtSilj' for diiLltiig. 

Three bade ruLe^i am ujuI be obserred when drilling tint panels 

(IJ Alwnyi nie a ihar? driD I preferably i new fi|iE,,or one which 
his been re diHpeniii) |n|or louse), 
th] Always shill Siam I lie copper side (i.e. copper :»fe up)- 
tuij Always us# a backing i>f hud mifertal imtkmearlt in sltat (hr 
drill "turn will nOI icai put a seetjun of tlie InmirVate when |i 
brcila Ihruugh 

Difltlnimay be done With a hand w electric drill, Ihe lillti l»tftgfln 
Ivw tlrlnp in use when (here are a Inrjci nmnflwi of holes lu be made, 
althoiligli, tlie iniall size ol drill required may lead Lo ■ high breakage 
rule uhl?«i S|jeCJal care is taieo. 


Notes, an soldering 

Electric irons nrc mvqtiuJHy sued forelecln'ri a uiu-mbLici together with 
Ttsui-ccTcd Mjfdci (ijf. the solder is In Ul* form uF a hollow wire wlfli 
the ewe l ilkd with fesm flurs-J. Ftim^henfed urau in not tJliifa rt'.-’V 
Iw tliey jfe usiiBlLy ro*o targe and c.irntemar™3, and alao tie not permit 
ram perature control, fiepully, njqe khould always U-k an elKlttal 



















i2Q SI Simple Transistor Radios You Can guild 

(racd) idd« when no separate Hint ls le^tined; *n sdiH^pc fig* 
ilHtuld never be u>td on electrical work u ibk wilf IneviWWy ptsdtua 
CCRTQtiQO. 

The baste i uks Tor fjiiiid Ur-kluonp an extreme]} 1 simple, although 
they ue frB^uejtdy i^n rj| e i£. The}' may be summiriefd is - 

I -1 The iron should be of the rigiir -jjzp and type 
I ii-.r The irt-n should he hot enough lumtll the S»1 (Ict freely. 

(iii) The tip of the tre-n nturi be kept ‘titined' and dean. 

[rviThc wnrfc vufktci to bt seldend ttlMt be chan and 
gfEae-frce. 

The cranect •-•« c| trnn is imposOnl for if too small It will japaJlj 
ttnr he it when applied to the work, imd if loo large may owufoeul 
idjtaenl eompofir.nti nr be aivfcward 1e apply. For PC SaembUci a 
i-ln. lut tlUttKier Is about right for general Work-not Inn large, a at 
large enough in tetAju eifitgl, l*-at for rann or Imcuntin5J<JLU work. It 
may be awkward to u$t when soldering, Up u mintnlure panel where the 
Lands ate thw DojjelhCT, whfJL a £-ln, tn Crib a 4-tn. btt may be 
preferred Thta 3majlet su* Will, however., usually imt h much tieat in 
echupEEtjti[£ a tingle joins Etui H has Ed be left to heat Up tuftac it 
flan be applied i$ ihe second joint 

ll4B lie* is nli" ifieeif.ni by wn tinge, but this ia mure of a nccdml 
mUrig liiau *ny llnri;.; kjm-, for bom by different Jtiuiufsciuteu but op 
the utt>t stated wj,eU^ cart Isave ■ tocuidrmbk ihlfeixnee in 
parfnrmafiL-a, e.j, ill ff&renca.t In he Hling-up times- and in bit tKujKJsJura 
achieved faht| vitrlatKrDt ht Lit? latter tan be ji hl£i u IDQPC), To avoid 
the poMibhily of (wer-lteflHng, an iral With d rating of more than 50 W 
should never be used fm It.' aiwmbUcB. 

Icon voJti^e must he mat died !«the main's vdtige available and il Li 
m4al 1u upfrate tin ekeirk: iron on Lite middle voltage of the tati|e,.e.g, 
for d IWV mama b 230y' 25&-V (rnfi wouM be COrtttl- An Eroa should 
□ever be uper»ted un a maim voltage hdqw she lowest flgjiu of ju 
raong as us su-di atjjs lr will nul develop it correct bit Tcmpflrature. 

Typically. a flood electric iron will achieve a lattniliati iempeiatusa 
oF approximately Tbe time taken to iGich this temperature will 

vary with tine »Lt« and design, tsil Kiy roughly should be of (he ordsi 
ot WBSiage divided by four (in (ecsmdsj, e.g. in the case aft 50-Wsion 
tliG bit thnuld reach iii. mutmium Or taturalion lemjK'ratJte in about 
30- 4 “ 7j secondt-1 1 ihonld ntw rake about tron-thissf of tliit tune 
watts diifLikd ^ ill to teach a iatiaf»ct-ury hil trmpeiilure I'm 
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aaEderin# although (htl tM readily be Judfied b¥ Uyiac die 

tolderfm (be Ml to see sf it iilisb frefly. 

rhr mintmm bit tempeialur* rttjirlrcd fsn latlaFactory soldering it 
40 S C above the rantcine poir'l of the u>]deT turd., wtudi wili vary with 
die cunipautlcm of the wldeT- 

Whelhet the lemperarure of tha hdt u sidifietory or nol cm rtwtlly 
be jgdpcd by die ttme it Uket to coitipfele a Joint. This xhnuid lye not 
iviotE than thre= (o fcair secontb, mtd. the repiJilnj joEnt tismsl ■'} be 
bright eI rani, WiMl U« Bolder cnrr.pltiely 'wEtting' (roill aufaoei. tflhe 
Joinl inltes Eon.g« (o malt* and/Cif the aoLifcir Iw a pusly or dull 
appcBtaoce r Lhe Ijoq it not hot enou^i- If the solder n stlucrant to take 
or flow over the joeni, or cullecti in hlobt mlher Ihan ipjeading put, 
Ihsn the suifazea are dirty, 

Ejefort atlfunprcig ssvejttWy on a PC board ihc plind shc-ul.l nlwjyi 
be clewed w that the Un4* are Em^it all •-■m wiLh no dull spoil.and 
lisbstL|LenLly shou-Lil IHI be finger-mar f-i d by iiandlijig. An ordtnnfy 
di-TTsestic powder chanei ti as good nr- inyUtlng Tor nJeamog tlse If 
linds, u«d wes or dry,the panel then being rth* J andet luonlng Witi" 
t ^ [em wfl any tiacee of ahrxsive. ind dried On icfeafi rag. 

Component Icatia tie normally h tlnncd' and th-erefoje in a suitable 
Huie for soldenng. Almost cetUuLLy. however, ±e 'tinned 1 sAtrfaee will 
haie lt«anie duty or partly L-nrjodcd during hamdlins and atoiaar ahd 
it ll |tefi#(a3Ey irconuneiukil to cScan leads immediately prioi lo 
assembly and sdridcrmg in p«ltlms. A ao'ap arf fine -emety pnper is 
es-ejlcrii for (IlIi. ilinply wnpppcd around and palled ll^Pg die length 
of the luAd. iakiog can. not to Irnposa rxEesr medWHCJl tLuini 
similarly Wtth tap clc, Time takth In cleunlnE leads IS uitially iutic 
Hrted, rut cme can then be succ of u satiafictary soldered J'UJtH at ihr 
firtt attempt. 

Theft (here u the rpeitiOn nr heat damage to cwiiider. Pnwi.de d the 
j. ijri i la complied qukkly 13- wsthin three flr font seconds of 
np^lreallan of Ihe sion-no com^’iidit ii likely to .suffer hrai cbniBge. 
ThU even applies Ic trinsl*t<n-s a-hicls are normally Uteri 1o wsthsrami 
CCAtsimoua. appEicatson of • loldeung bit no cEoter (h«ui j In. from the 
b>u Foa a period ol up le len secc-rtds wiLhoul damage. Thus Lf all god 
we'l m.I soJclered joints arc compipted qULckfy ind neatly, It Ltietriorn 
neaEiHry to worry about heat dsnUS|fi- 

]| ii mil, howesef, commnnLly ttcatrUHcnded thai a ’heal sink' 
should al wivi be Used m each Scad of a UaiMlIor wlien |o3dtriijg in 
prailioo. A heat rink, (siajcally. Is a man of conihrclmEmatTriBl wh-ieli 
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tuj]L atipmh liczi fhi’tn tht nun rather thin kt the full heat il -"*- u[i lire 
lead. The jawi c,f a pair of plien gripping Hie JranuStCM l-ud form ■ 
juitibta b-ras dot; or, if these not cnflWttknl |o ure, u <f ocodiU dip 
c-aD servft the tame purpen? (mpetiulLy if the jawa lit! tiled Sit to 
provide maximum uriktX rtiniiLl with the kadi. 

The most hkely tame of teal damagf is re-wes har^g a joint which bn 
a-pt been mile: properly, ot tl >.n g to muoldri a lead which has hcin 
wrorsgfy partic-ned. Thi» may entail leaving she ircn hi contact wiih th.u 
j trial far longer Lhut dre 'life 1h(« -t four seconds, when dura age can 
icsu.lt lo the compoMni. Enteitlw applied locaity :» thrs manner 
will also lend to Tift' the copper land away flum (lie (ui* material an i 
PCpiMl 


cur sepum 



FIs. 13-11 The ufui was is rtniirre j fealty eMjmnerit n malty 
IttiUI li off 


Removing a pompc iient which Its tweri m uJiiVd on a PC can, jn 
fact. Ire a tricky process If it Is a faulty component which ll to be 
lepll^l) the tj/tir way to go shout such i job u Incut Ii off, M ihOwh 
Ih Fi|J-12,31, kavifiJ Ituh lougtlu c-f the original lead protniddsy.floih 
the pLnbt tide of the PC -pcntl, Ttw mw component can then be 
Stu'ered tn plate fo lltese stub leads. AlEjctnairvely, having c-il of: the 
component, each lead cut be fatpfivpd hi iuin by Iijrtfl£ Aw tip the 
iron on the solder joint (IK side) anil wLlhdnwIflt (Jte kid with pilots 
as Eoun u Lhe ioldct hu melted. then, before it Jtni bad time to act 
again, blow surplus adder oui of lhe hole (Fig. 12-12)1, 

To retnos? a component intact Udblly oreom Wdskln^oa are laid ■( 
t lime, Uftin k full me end of the eermpoi rnt and Uren die other, Thu 
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Fir 13.12 Rnndirn j leads an then be rmWiWi, tttdy 10 Hi n=W 
uuupaoiaL 
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|i not jaw ays possible when the ccrmpmen l a hi untile J ms rigid Juiih nr 
taps., gscerally (kituHidbre working cm pair* of lags al a time and 
gntdiralljr feVeruLg lire cmripancnl upwitth This uupll? ei i jjLs cuu- 
slderabln risk of overheating lhe compim-enT md of liftyia.' Hie PC lands 
if tuo much heat ii applied tv. i'i-s Ijp. ride, 

A the k which often helps hi leoun’injf a rigidly mcanted:ccinpartenE h 
such u an U- irunsfomsei, is W heji the as andremewe the udder 
wlih a tuiuhle stiff bristled hmib- 1'his is iepc*J.tad cm each tagn-nul Uia 
companetil Ii mlTKiehtly linnetted UJ l* piised flee. Ii Is mptHtalil-, 
however, lu avoid ipLmliJn} esc(=s ttildai oti to otliei parts of (ht PC 
hound. 

L'hlesa obiiousty faulty, Irantilttutm iltodas sSllhiI 1 noL he temcned 
h cun i PC board once osseini'-iid, ib- the pnsdbUty nf pennnnen! 
damage rnuStuig is Id^i Lf impeTliijve that tliey ihould be remove d 
(e.g. Lf llisy Slave been eontlecied Mp Wrunitlyl, a bast shunt should 
flivfaya k used {e g. a pair bf liiln-m^d plkti- Sapping lhe lead 
hrtwctn the Iransias-jr body- and the l\ tKrtrd>, 

ftlieifl the board ilidf Is itaHiSgrd“e.p, loi liBJ totw unstuck 
llitnugh- e*c£isire tnud heating-looserved lands can HsuitUy be stuck 
buck Jjialit Ijnjt carefully licatiitg the foil With lie Juddering iron .sod that 
pseulnj! In pine* mci the board unlal the idlrtve hits mee. If nut. the 
tijuff 1a.ii.ij hri> hate la be stuck down wiih >m upi'lieuUan of a 
rfcnetOl-purpnjiJ domniic or epoxy adhnite, 

Sdeclianlcnl drntjujc to PC boards can be repliitd l;y hjld^ns hreaks 
or enckt In the co|*pej lands wrih ‘jumper 1 wire! wldewd lit ptaee. 
These cm be plnht 'tlruued' copper wire, but If » loflper Jumper la 
required which ploaes over adj-scent lands, cither ImuUred wne should 
l. 4 j iliiuJ !■: i j iwire kngdt ill Cod wllh Dfisu.|atLfflj iteenJug. All repaired 
area ahcnJld th<p lureualtd with clear laopier im prokctlMl, 

Where a PC hua:d it quite exteriavely damiiunsj, nr ncuda to iiave a 
ntittibrf uf runpisiLcriU thau'-rtl, it is usually Unrttf s.|ilf.ljL’LtKU nr Lite 
lungs run to ictPP tho or turn al bozrd and start eyaiii Whit a new one; and 
preferably ncwciririAinenla, tuther than 1 u Iry trt udiage oil the ■ lipruJ 
ciiat^ai Uses* may be damaged in Lhe prime sj of removal from Itic'sriil 
bunt 



























n FEIs AND JCs 


Fltlil-cffcd IrniulaEen iFETs)- have a EJonrtnjetlDM. H?i4 cStfiitleThl&lf, 
flwt differ Ttfim %-QnToiunna] Juncti-.m ucustelcitPi Ftidr bduflinUr. in 
fad, b more like Ihii of a tilode vjlve, hJi mniailsip the chaiadir 
litlclnw-potrar req^VrisenH nfa tranmi™ 

TIm elficIfOdM Of an FtT utc itcEdpufeil gAtc. sauce and drain 
Lhe fnHpwIng tpptttKinuile djui»mlenEI- 


FET 

T'aitsittur 

Ttiudr vaJie 

Gale 

Earn 

Crlil 

Sourcf 

LmiSIti 

Cathode 

DriJn 

Cnllectus 

Aoods 


T]tt mndanj symbol lur an FET liimsja bum Mil ufa convention J 
rFiiuistor, iwuh I he &ttc cam ing ari aper*, ►blth points wtwaids fen a 
^idtafiFld FEl and InwiuJi fm ih iV^hannd FET-FI&- |J,J. IV 
fietMEat mile it IhJl the- pohrilj of il- e Jrtru tupply is iKfcatlw f m a 
Fill aJinal F ET and positive hn uzi ^-channel FET. 

4 timplF rsgpa native ha^ii an two F.chnnnfl l ; LTi Is 

^wwi In Fig. 13.:. Ihii 4) *i>|U*«f d for optimum wiirking by Inc 



■ nr 13.1 isiEbuU &u (hi l*o Bnlc w> .if faLd-efTrc t Iraaua- 

(nn iFt-’ro. 
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¥il. \i.l fctk AH 4IHJi4fKt artaii IcUJIg I Jctimnail HE1 M tl 
biumlKM. H3 C Jlritlxing Joid, H3 Grain rcriiKrl' 


FJ*, i ?! 2 C'A'^uif JS. SlffipJ; jEgrJienrun ff-'eiVEf umi| J^afcliiwl 

tm 

FETt . JNJH 3 J, 2fi iW , ui limlUt 


CLO-tt0pF 
o.,iw]ajtF 
O, JflrF 
C*. 0.03 |*F 
CS, B n| 10 juF 


*1,321 

*3. 

R3,12 1 
M, EOk 
ftPCJDndl 
L, leriil coal 


OUTPUT 




F W . 1 1A Skmenj TAA Ml Icirriiaisd aKtch In^hn WrillT 
itupim pf equiFilen! OJliiU- )-e- KiibacEic ilfM triJratati i'iG 
di iaibTptl. 


Integrate! circuits 

[nlspsSo'd clteuitt {[Ci) are one Erf lha liteil product of mtniiert 
rk-1 rrunic inttgruied cir^aul modales In which ■ 

Complete circuit duplLdtti ike fWwmiaci lT pcrliap' 1 doMn * 
mu E e active JctJcM {Crg- tranaiturs- uid diodes} srni d similar oumbci nr 
pissiwiQTnpptl»liti(.i>*. reurlPM And cipicitois!lin a title* 'tlUp 1 only i 
few 

Dtpending on thflf deal(r. Function,, ICI m«y be Hied *i n cample le 
tiqpj! or lo^te cEvranrit In a rircuii; W, h'<ne itsualJ^ wocUehI with i 
slumber of CDDVHitkWlli Mlcmil ctunpOOtaH !occmp5=lA lb* cirojil. 
f i & . ] 3 _a, for cxiftTpit, shrews the eguiviiiefll circuit dinpitai cif one 1C 
(Sic ram* TAA flftl >, an d Fig, I3u5 the Int^purattcn of itttt particular 
j.C in a 4.1A? amplifier. 


PETa And iCs 


libitum capacity CJ. Land Cl arc a cop WJi banalaerial tunedrare^il 
with tupping pain t. 

Fit 13-3 diPWi b typical arrangement for an FF.T unplilier ),u^, 
TWi could be added an lo the receiver littuil InpnwidF HupliftaHtem 
which should be mifloitnt lo power u smtitl tsudipeflfcrT, 




















































































Fi* 13.1 Cfcunl 27, SiaifHJll MA B6t “c*Mp‘ used w lEDinipfcle 
drmul *JUi esUrnat nrnipGlWTlU, IBU drnJiL H dwi dJ □ 

4-W amr ill'll. »wlcing utf 13—2-y V- 


12fl 2t SimpleTnjnsteWrfHadios^CUCan Build 


TDODyi* 


ftps 


_ [j-ft-CrS M -Fr*i 


«-pm 


DiMENSHShl * MILLlMEt iTES 

p^lp.t Jltampbtff iJUltmeinf J(:i- 

EiEmp-Sci nf null Inc ippeua i>nc* nf with! Ly|iltfjJ ICs in* gl«« m 
13.fi. Th(J heal mutinied tj, pki figpifS into tC holden, wJdlIi 
t fioqnilly designs it Tat mnuntlng t^l Ft baudi. 
rnitgraieil tiiwllJ arc no! m!n;e*iaj Lty eiptttuve, c.g. ft™ = Ul tie 
rat JOp wpwarLl*, depending on iypN and oompksJtjf r mni Ibev offei 
1 Jnlereiling lie*’ field af cjtpsrirji cn I Fm ihf sm^reur cani-lruccoi. 
jnuffictuEtri af IGl nOtjmUy frrorvid- suggfilffl] appUalion* Torlhctr 
incus lypef. 


FETs And 1C* 


12S 


LlMf l-irt^iJencyTRFriotritnef 

Because thr LML73 it n brnadhand Fnncitoral module, it may be 
used ta amplify Mid drift 1 aljputi below 2 Mli* directly. without Lbe 
more cample* (requetkiy cttmiprsnon of supertneterodyT-fi receivers la 
tfie AM ttwatkast Band i&M-IGSb UUl. the strip ban suniderrl 
scnSilMty Ln npeiats okinc-in urban irceptiMi areas. wore A fltl sot Inn 
Is trrtfid dawnfa shout [Hi mkrtVe-ltA nt Ihn 2 With iwtiLciniu] gain 
preceding the module. nr mjfertrd. bc-lwecn f J lra I and 3. It may 
oh 1 be juetul in mm.ii-ririi! I^arn ll.fl-10 Ml 1*1 ar the luiMhntt 
directional arrfirtftemiitii'mtfcbBmieis be low > 5(1 ktii. 

Wbilr thr fDltt|iJri* Tllb 1 Tuned ftodsix kre^i-jncy:- broadens! re¬ 
ceiver nf Fig 13 7 hfii rris lively poor sclerlivity. because fmly 
Sow ■ t}' iwnl circuit is used in ihe entire receiver, It -crviss Ui H- 
ItiatruM’ strujRhttonvard design ps :ble in TRF eorJi radian. 
gtirf-fcipLiiiiica'ed designs TT.Ij|hL use mulliseciLiifliiUMti^.'etiead o[ the 
Atrip The prototype was coT=smmt«l using vzfy mi'v^njtye Jmportr-d 
'‘transisHjr-rBdio’ roiapc it rents. 

A Hcrriltc loopttkk antenna LI. rciumiitHSi w:th m I mutt, 
poFycthykne tflelectfie Inning esiiacilfff Within liie broadcast l :-1 I 
The LMtTS perfrtrm* iis gum functian JjnSl as It WfluSd in an IF applies < 
lim. but In this c*3fi. directly dnves a da?" A power amplifirr Since 
Hue DC oulpai t^hufle at Plnfi ss rnbllvdy consiflnt |Frnm 2 11* sbWJt 



FIRAl't 

LOdNTlCK 

Ll 



fee :.l T Tr11'' HroadnifS Hifcrt^r 
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21 Simple Tra n ai s3q r H a a io-s You Can B u i Id 

l.i vd|Ij i& a hfnctUon AGO, It It wscd tn hlp-^ llwv elans A 53 dc (3 
di rqcli}, e^rril issiina U nutntrr af compencutB, C7 and Cl are needed la 
pr-tvem FBjgenenitLv*ib«|:r- ■ i-tcilljtinn* with waft bmtrtlrn Tot-ar rc 
reiver drain [ram the ^volt saippiy Is in niA, <•: wnu'ft My I 0 mA is 
used m the LM172: the rest is needed fi:r Hit auditi • thfil it n-r 

A volume eoMral ftaa not provided in. Ifce amml vpe. as tolitmt wa* 
pieeJknL with live srr.n.11 i ? liiamcten speaker used., und ALii wit - . 
dlecTive Uul no perceptible difference in stations was heard- Vnluiur 
control Is possible by inserting a paLemipmeLpr betwren ilh emitter n| 
the addin bm pit f nnsisl cr and HI. 




Hi 33 0 if.inrtes& nrn fA'itiiir 


MltiatJKrt le^-linpeddiiLiB, 

PEB tn 6M pltmi, RCA «K.“? 
HjiUCc-ns L/2 will tO*- 
Rj: unyiKHj sKtu, l : win ter. 
r‘ : E,IHH] 1,1 wrtfi. iff* 
* l(* 


Ft! - 


IC.CTC dhilu, Sli.i«lir- pfiitintlmi^li! 

Anlgrv.* ; J/lt.|nili-tf«Ai>rE(ii riui, 7 irc^s: Ipof 

fottity : ! vdlia RC* V5J25 

Cj 25 6 wits, IlKtIDlytV 

£3 yjj FScifliiirrti, t vMti. eleclrdlylir 

Cj : a nklfldaiBElS, to Hnllli r BlBChgljrtJp 

C| : L: i-icctdia^i, lilvri idea 

C 5 SOOQ plc-^jiadi JS wait* w piMtsw, WiilBk 

C fi P,1 niErntHiKi, lb vi It p a<*il«i CMidiie 

C-j : 3 to Jo sleoiai'sds. Itfmrw trt*. 

•t 'Ki: rniljlt, REA KP?1H 

Lj 0 tuimr, 12 e p■ I 1 , 0 . t.'IK mrr lecjlh 1 4 -nil 


FETb And 1C* 
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IJrUetrt* H jrniptvnnr 

THIS Wirrlftffl mWrepflvJJt 1 Fig ]2.Si transmits on on* desinsl FM 
bmadcAsl haml fj[i|ia!Hn,' (ruret UA Lo Lt»* M112 Ituipi^ ixirtlrdlrJ ■. 
C The ttlttfr of the wireless mir n iphi?iur ss ad tn 1511 Fi i-t dqpemt iis« on 
I he JbPPliiKi wit | lif receiver a.nJ its pnlenjui Cireutt fpat-j;- . Iiurlmh? 
srnnlJ am?, tti^h i^iuilrly. end Lnw nirn'iiE drain, tn- Mdefiflo Irli-Rlfitun 
been lirntL-ed tn kt'itpradiilian wilh;n POL u'LPeless-mlrfnfihiiiie regutn 
turns. Tie' kw-ampcdence mtcrnnlkine In bi irswd with UlIh an alt le Uie 
BCAHK-W 

Slarine-Hiiiid Conurlfr 

Tins iiLsruifr'IiinTd TmvcrtfT Fig 13 0 can^rls a h_y standard All 
broedcaJI mi!i\ .-r tn otureapahte Dt recejvtng transnjl.- : -iuii ...1 ihu 1! Scj 
H-MH i numnr kind The auiput is cnjinerttd io the AM receiver im- 
Eernia Cerpdflabi, If the PeCctvkt dees not have untdiuia terminals the 
output is coiuiMtH to to turns ci[ Pto SI wire wuuritl ever thr lni>jt.«Us:k 
antons ip rtu- rerriver 



Fig IllM m- i m liuint 
(mm ryici 




PRtr<T|r. S vn.ti: RCA VMil 

C[ . IB? i-cnlrjili J5 '.c Is ci gif-ilnr, i.Uci h:i.j 

Cj : Gh:i sleefBrudrs. Jt fplH at £i£Mt r , tnw *£i 

Cj ■ A7Q pignfRKli, 25 vg?U ci cei arn't 

ti ts C l3 ; am miditiTss. 25 vgrtf or |i*ai«r. cton't 

C fe - SD flrefwnli, n abl., HiT^ail. « HF-5II di « juivAIp. ’ 

t T : 5# runfi adi. 25 viku m nRw r cj 

r H Cg j 0.D5 ruiefilis?, vnhi ni SiflAfai cerimi 

M3: ■tx-pa'di! ell CUll ‘Rt* RCiU* 

Lj ’ CD lurh* Fin, SJ «v*nr'-«»! wup -rfiiinrl r.n Rib i«r-e Fantl 
SI !._■ And class rn L j 
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Lj ; 1*1 i*t N*, m wii¥i^l 

L] : IT nhnhn, i3 HilMnUim lM. M'llei Ho 1 T1F253 <n 

«4^WlHM 

L 4 . W siiipi nl B and # lBI : hn. 3D12 oi g^ilydtatL, see 
Nflte 

U ; it [ijim *1 N gu 'h ec, IT 0 . Ml? =an !m * rJ'Ha- 
|«n'l apatt-J t turn r-DTti iHWtlvi pH 0 L*. un Nest 

Ff| ■ tf,HM Qhrr*. 1 2 W* 

JTt QfrriB. L wiffl, 

ffj. laa.DOo^wi 1 -i +*r. sc* 
rp^ ■ 4T.0M I;? WiH. to* 

H 5 : 33. aw «hira. t * P«1. 1» 

R c : HTO rim*. l/S p*i. 

r t ign tAniJ/S wn, IV* 

« t : m,m i«ii. -rtn, ic* 

R a T 7 H flhrFi. 1/2 null, tl» 

Si . HdllLh. nrjlu-unlc SiflilS-^fCW ' 

tjipls Lj affl Le j « -Jdf Ti#" iflll t«* S w Nn- 3l * i3 
idi EipnaieiH! evil tlueh ctf turn. Ails* 
(mmti lAtrl * it 33 t» MS'* *"idi ’<1 rpim lEitll. 
THe Mriu n t " I t| c m at Iut n Afrlflt ft'* ■«** a 
*D4/>Mn toll 1 L 41 rt »9-i/HUmeflH ILj). 

T-« EiVS 1/2 turn an e«V ml it lilted i£f unrtdlBdl 
rtt Lied ils, a If a.' Li 11 tipped at Iwn Jl r 
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ELECTRONICS SYMBOLS 


IN* 


|EnPT«T 


ui ui cwh 3T.p,ri 


1 ii»Fuir 


ulL‘i [ w y ,i:rp.li 


Ijuaubta 3 
& 


Wl Lk a4|uJ[JpL« l*En 


a | 11: lilKlH'i R»a< 
■MPPll 



& 

AirpUlktr :■[[*[ Cm*Hf 
jMbo* li|?F|:f3-tt , '».ia 
i dFiic lliEM 1 un iJi iyrtEl 
1 f TBniiLrfi/ 

1T IlitliKI 
iii hiinyttr 
Qd* Cimtliil PT1 
j; jl : K-. l Curraqt 
tit Ecluln; 
im it*!-tUa* 

Mini ncriLcaTlni 
FSH pio|±BH 
?1E pT»lL*LiiII 
M Jui~-r 

Ttfl Tb[[h> 

tprufiia £d> 

tPlVEll 


ixiii*ni rp^i 



MHciira, LIUHTIIIW Ihi 
t**-tWl 


uttaH Mk* 

-CD- 

i I r=TTTl jri i-n " *L*- Ln — 

H IS 


|l«*il'»i yip 


IfMn yii 


HUM *>■□-. I iEdJ ■icrmi* 
BIEI 

4 - 

vSlfc ritcrnPl 
fjElk 


nip*3« 

If 




VfWi ar 111* tlipyii 


rvH-t'F 


rnnuittil, mw 
..»< *ntn tnt 

(Uff inPtL •■ 


• in PAtENTHEiES INHUTU LPCATJW DF *»«*«. 

m >UL-S"!? PUBE.1CA710I* 
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* t Lroui L'--r -'ll ton! k-lff' faHtiT fj], 

Mb I Hl| | 

inrnljHi JiT.,r 

iTTWUi'SCT.MtL^TOJ ill • fjrti, cna mi 




-e- 


■ la 


u* £«. ii-e ■= 


MWiitt jcciMLim: 
T'jIlE 141 


to.JtlEj|] 

-th 

CBftiETJ5«. it) 

<rar#| 

4 h 

PA. je: j»ri 


ttlL*C'TT= Lii i= Erar.iducjr; 
•pUw ««1B 

\k 


-©■ 


cma-TT 3M*ii « IJ 61 

l“n! 


11,. llliTTlIll, 1 L':|a t 
ttJcphan* 

=€D 

fclMMT 

=o 

llETH. tllilrt4)i twrf- 
Fpaeiii j i L rpn ; iiniai— 
***«< hj^TiphiSM. 

*Pu->»Etnr rrr tTMidUCti 



tdj-pitbla nr 

cntjur*il|- BiiubfcahLa 

nr *■ r i ■ bl » dlsrpnmtlB] 



i-:r. ¥ -in 11 r R : 


WLttl npiilir pupTltprl 



Cl»rm amts- i|jj 

|Ulr r4 J 



"iircuip ELar--.ni l.*-i; .»i 
Caailhii 'irill (l> p 1 ,tt, |-5 
4 1 E* t l-k i 


Hirrn. la t tar C-ir; tj Uria 
(Li raii'j |ra4 ) 


■•Iitl 

i|'. rn r Etu-: Lx l--j L 

■nu 

llwla r 

■Le 

LLtldapaabaT 

-sh 

3 u rn 

lEh 

[: luEiiup*|nEiLc 
«iih iiivJrip cn-it 

t-** 

i ii c truu pn.tj c 
-irh il>vj np l it | 1 
•JUl lix_£ll i iTlm 
.JoJlrnj 


t jrmiurt 

4“ 

lacojo-ar.t ipppiEE 
.£tb KVlKl, L fl 1 J 


1 



iplII’-iTirW 


144-1 -CM 4u4' 

T 

Lii.L, hcitifpninvi 
I |BBi ;Etp4s' L'll 1 111 


JdPUUiLi_iHj* TipUtH 
t*t a■ tairtib tiii (tJ 


■U^WrfTt. L*Sa|riph 


M-oE-nii 

r-CU>i Icflni r -e ■ i 



IPM'I !ii r-I.r.-rnt. ■ 
P+<L2<f* lliuuiir 


e-c 

I^uutliur 

Fi.l 

PjxbixMi ■:.£ 

FL 

rl Kt-r 

FL-Sx 

Mliri. bin J 
••] -NJ nut | 

FL-ar 

Fienp. b.m-rl tiiiii 

n- hh 

r 1 1141, III all palp 

K1.-LF 

J1 L [#E , Lirx p-a ■ 

n 

P_-.bE lupply 

K 

Hazard Inp l .uJl 

BL 

yr-rlalin >iiil I 

lll*l 

IrLff-™ fljiL 

m- 

Irlopbona li-Jtimi 

TFi. 

T-rl#pr J Km 

rn 

TtlB.i-rpi-in-l.tEr 

AddlTtMal La£ Li I ... T Jn,- 

■tL«l 

i -. ■L". La prrEEmJl 

AR 

**l*flrr 

*1 

*tr4ii'. «rne 

t 

IxpjiJLlEre 

H* 

CLl'ZuLt b raj la r 

m 

SthdaCt 

i 

Cndicarlnj c r 1 - i C r n 
trirp Ibuj. 


Elti-CtrErnies Symbols 


135 


1- tnd-K-. Lie 

J Jack 

I# L Gudapaa Pa p 

WIC M Lcj-ErphoM 

Ml 4iac| Up rar 

JAH fafl 

I Flu, 

HT lbci.11*4 t k hfliiitL 

If **llj 

R HtiUtAl 

- C eTi r- my iULClil, 
1 Traoirrr.nr 

b'R y«iL [ELi:r_atli 

q-7TE»i Htu 


-tlMipiCd -baa EHEUEli{ 



• biaiid -"*40 -f*.ts r i n■ 
«ani II it-Etrt rpl Earl 



pm. iiut mrj 
EPElAnPC li+- 


mlfinaLit Jpfc Lriuitia 

inner rr.a y ( h in inf 

~u~ ** J3= 

tcwctmi mi 

• ■MEtlly. Bbilli . T ata* 
It-wrr pdiiuai| j*E*a, 
plb*, ah npfputft 


J-rI he raratrj.li 

- - □ 

Mm 

- - a 

ttpButLi- zn:,*; [r, c ■ 

- EE 

t-a--zmi4iiii.IT 

rarJ |*rl 



E>.a-r-na.(iir muli- 

■E*rl p. H p 


Jjcki BoaBjUrd 1*1' 

™ -*r 

—**l 

—r-3 

JH** -lomauJA MlRBi(ft 

boMi triyi 


^rur 



2 -or-* birc-ll i*Uh*u LiJ-Li ad 

lamala E=n=jti. 

I-rrn4-*ir4r [-pit i I III, 

Mid :miiEU 

■na|i|4i n»|r 



tin in, in r |i i |i.l ■ i 

1 * 11*11. ooiif/ir 

~£K 


-rn|i|7j *-=.Tn4yrt-nr.LlH 
pi -L iJ! 1 U] I i Ik! 3 
[f-4:i i-tttt-LLt, iiaSiwaimi 



tnjj.ul . fruEJI-i-r xonC-rTiTF 
ih-an- rirrLri fh T pui*l 


trim:, Emrr tn=- ,r.Efl« 
ihexn zarrIM r'rpirhli, 
““**1-4* se^’-CEOf not 
t arr | *n ElH«b.|b 



■*l>i their rtjnfaa it, 
rKiiiitaliE bm |kiei 


-e< >fr- 


-tLECTS Jv..3il.TTn, 

fCiUSE BEfilfTt* 1J-RT 

■IBnart ] 

4>A 

,itfc * Hk* ±=r.|t*Lt 


EisdTJiiKJitErn™*! (ii| 

-lanon x-iiLi li 1 aaia l ,L4i 
HI It r 


[i.»nrE .:rj:t|a| 'aaH[.::> 

«H|l| 

E'hjini ap4rr“r*-z*.TLti.( 
>3-:arlirJ [ ran jnL uLsr 

1 * 1 * 

X 0M44 

COCrLint .:J;1 • 

ijf loop (EH r IIpa | ■ I CJ 
LlhxulBT ppattuici, 
dLTa^(-i r r[|-t 1 [ 
aannaerfd 


nnui him- 
cuctuc ff; i 

*-Q4- 


ikiat tbtr enj 

l«n-irak 

^EZ3- 


tayof-i d*|-»y 



4.1.1. 
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l>3 fi Iff itrvt- 

■ .-► IcMBtlf IU*I 111 
S— 'w | | n(‘nw E-iM*) 


■©- 


-_T 


U^n, r3_u:ii,Lcnl, i knit 
i llnlkll 


llrnpll *i( kkf I n-J I LlllEW 

:>||L,IC>I I '] tktll ipk) 

w.itctC«. r 

K^SimntE ntrfiH-iCl Mf5J 

■TkkJ N/.LI CEPTtAl'ffh kiuj: 
THEJKlL EOFIEETET:- 


e 


miMfl 


nr 


tdfyitnbLi, mrtKwiMiiiy 
JdJui.-iLilk 

SET. TELWMfb (All 

J^ 

bUff fM) 

bkliklt Itts. till lit 

mb* 


-thr 

:il«jLln mcusct 

\VV Ic*l±jiic 


Hut-rrifr lilLiinn 


tlMUClfteu- r i pi r Itmm 

= Irf -i t, lnlLnix* Tk ■ 

lEtllU I' TkkkjUltt .1 




|i iTHj vwun )■ 
i-c 

-©- 


tw 


-©- 


B1 WUWjRtlY E31J 

\-r irnni] ccdkljL vJ >■•'p.i I ilk 
ukfcffk'- 

fE'< ml mrt "ti** 

■ipnnril 

m|lli[lL like 


f**p. LhjzlxJu IctiE 
=© 


LwliEltlfi L.i^ mL::-- 
b«:d Iitp 

fMi ‘MCl-hJ. SIEUU.DK 
HUa) 


in (im=, ul'vii nui|t, 

1i lei 11 mil m*\j If ip 
Input! i» hi |h 

* f~^ *- 

• lntrH HWhtM* 

□ - 0 

(like JitHli. «*tpn[ h- 

mi I-ml ■ t i J nd un;, 

11 th" Input H 
(tin invii. l|'h-_ lii 
■Mire j'ui. ii jmd dhI y II 
|*piL Ik Tlkk pbk.] 

I*pp| lr»lktL™-] 

ti K 

Nt*t* U !■*«« I* 

it'll * Hum * 


i ■ hTrii-. 1 Lj ■ it. iiLimii' 
inlnLLn*. I* dJ rtCI Litn i|r 
LOGIC rue* tlKFft lad TM-Hj * lnfc > 

['■Of 1 'Id Lll){ IM dupLLct.tr 

JJWI-Mlki LlTt --.d r I ( h I ■ tO ATI EiBE »* I <tN lBF -1 

Li_! iNiu Li In unl lllld) l-til Hi It Mil 0Oi . 

fill I MJ mitpu* l-ktlH 

M- c-.-nr-c i m 


-*D 

t hIDIII- 

'□ -*E> 


It till. p=k ■ Iktwl 

:^D~- I 

11 n 4 .l 1 ihcl fan mLput) 


I-IKTUICTMC-G». funutiu* 

*□ -'O 


(•M-tlar* dtft Tcf-tkkPt 

1*11 dfe/otili L4d 

irTM 111 trltlkr. uknEaO 
1 *k r^n output I 


1.1.* 1 Input «Ld* nl Logic 
■ yet cl 1 Ik fzntri Ji 

uodLiLdi l£l|CI[III 
llxtk [ Leg |c n-fit J Mn> 

o 

■ Lef I c Sign Lae wtHi 
li«'. .ill 1-ktkti LE i.l 
i:nLjf ■( Nil InpuL tl hdt 
L-iUU 


■ ' 




lllt-MOf, 


tuqr 


TT 


HlF-fW. Sittli 


rrilitir 



CblUTf TI1S ■ [*T .Ir r,,- r 1 nj 

f’tnr lLLp-fEt*t ■ n■ I bLtj) 
-ptlMll (ill kHTLl t I KiH 1 

□ -> 


btCeClianlcs Symbol 

L.pp .1 

IT" " ^tT- 

hkicliW 


ir^lrtnl iimW 
riifkLin, TatMlk 
■ inklM'Pi {lULcan 
CltlElj ft!.) 

—5^" m —+■ 

ClMnxI liuiiM urk ■ 
l>9 ttcf f*1 l|4lft*tl 
*Eth Ifjllll L I- r [f.i I : t 
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4 mink L dlSflt (il-M (l J, f 

fMiJ 


«■ 


TlH=*t« Eiir* 

<LOdt 


■& 


t>k*f IlilF 

MIL) 






ltd 


ncrTTfu t*s) 

M*ix onJhm: t=r ill**: 
MtiiHt rtctlfltli 

iLkilTiLy: Ic mctSflki; 
HITHtltekl TkriktBf 


■ Tl'trT-p««t TMkl pwir 
rttEiriir 


id; ukLkbl k nr epfltlnuuilk I ; 
Mjuktibll [Mlfikb Ik> 

** 


& 


Tift.LD/irtrf-cir <1 1 r.dr h 7 

■ HiEek I'Ll*..I EtiULklKJr ii- 

■n-ik , f djE -*Ll>t2 lUd'U 4*1 
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